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A Study on Relationships Between Different Udder Measurements and
Milk Yield Characteristics in Awassi Sheep
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ARTICLE INFO ABSTRACT

Research Article This study was carried out to determine the phenotypic corelations
between different udder sizes and marketable milk yield in Awassi
sheep. The animal material of the study consisted of primiparous vs
multiparous sheep. Marketable milk yield and udder sizes were
determined after weaning in sheep. The correlations between the
examined features were calculated with the SPSS package program. At
the end of the study, positive and significant (P<0.05 and P<0.01)
Received :18.01.2022 correlations were calculated between teat length, teat circumference and
Accepted : 14.02.2022 udder width over the teat, and marketable milk yield. It has been

This manuscript has been prepared
as part of a MSc thesis entitled as
"Relationships between Different
Body Characteristics and Yield
Characteristics in Awassi Sheep"

evaluated that these correlations can be used in the selection of the
Keywords breeding stocks.
Small ruminant
Awassi
Udder
Teat

Milk

* Corresponding Author
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Ivesi Koyunlarinda Meme Olgiileri ile Siit Verimi Arasindaki Iliskilerin
Belirlenmesi Uzerine Bir Arastirma

MAKALE BILGIiSi OZET

Arastirma Makalesi Bu c¢aligma ivesi koyunlarinda degisik meme &lgiileri ile pazarlanabilir
siit verimi arasindaki fenotipik iliskilerin belirlenmesi amaci ile
yapilmistir. Calismanin hayvan materyalini ilk dogumunu yapan yada
iki veya daha fazla dogum yapan koyunlar olusturmustur. Koyunlarda
siitten kesim sonrasi pazarlanabilir siit verimi ve meme Olgiileri

Bu ¢alisma “Ivesi Koyunlarinda
Farkh Viicut Ozelliklerl" ile Verim
Ozellikleri Arasindaki Hiskiler

baglikly yiiksek lisans tezinden belirlenmistir. Incelenen 6zellikler arasindaki korelasyonlar SPSS paket

hazirlanmistir. programi ile belirlenmistir. Deneme sonunda meme bast uzunlugu,

Gelis: 18.01.2022 meme basi g¢evresi ve meme bagt ilizerinden meme genisligi ile

Kabul: 14.02.2022 pazarlanabilir siit verimi arasinda pozitif ve énemli (P<0.05 ve P<0.01)
korelasyonlar hesaplanmistir. Bu korelasyonlarin damizlik hayvan

Anahtar Kelimeler secilmesinde kullanilabilecegi degerlendirilmistir.

Kiigiikbas

Ivesi

Meme

Meme basi

Siit
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Introduction

Awassi sheep, which is one of the indigenous sheep breeds in Turkey, is a breed that
has a good milk yield and also a good fattening ability. Lactation milk yield has been reported
between 80 kg and 350 kg in different studies for Awassi sheep. This sheep is bred widely in
Gaziantep, Sanlurfa, Adana and Hatay provinces of Turkey, which have a hot and dry climate
in summers (Kaymakg¢1 and Sonmez, 1996; Biger et al., 2019; Giil and Oflaz, 2021).

Global climate change and the decrease in water resources make domestic gene
resources such as Awassi sheep, which can be reared in extensive or semi-intensive
conditions in the livestock sector, more preferable. However, breeding of the genotypes by
selection is important also for rearing with local genotypes. In this context, based on our
nearly 20 years of field experience, we can say that although large enterprises can carry out
animal breeding studies based on accurate and reliable records, small-scale enterprises choose
their breeding stocks using traditional methods by the experience of the breeders.

Since the number of farms keeping records is limited in sheep breeding in Turkey,
subjective criterias rather than objective criterias are taken into account in the selection of
breeding stocks at the local farms or in purchase of new animals for the flocks. The relations
between the different characteristics of the animal and the yield trait that is being tried to be
improved can be used in the selection of breeding animals with subjective criteria (Ozcan and
Torun, 1990; Tilki and Keskin, 2021).

One of the features that may be related to milk yield is different udder characteristics.
In different studies conducted with different sheep breeds, it has been reported that there are
relationships between some udder sizes and milk yield characteristics (Afolayan et al., 2006;
Shirzeyli et al., 2013; Ozyiirek, 2020). In this study, the relationships between different udder
sizes and marketable milk yield were investigated in Awassi sheep.

Materials and Methods

The animal material of the study consisted of a total of 41 Awassi sheep, which were
primiparous (15 heads) and were multiparous (26 heads) in a private farm reared in the
Polateli district of Kilis. After birth, ewes were given 500 g/day per animal of concentrate
feed containing 2400-2600 kcal ME and 15-16% crude protein, in addition to pasture. The
lambs were weaned at the age of 60 days and after weaning, individual milk were recorded
once every 28 days in the morning milking. At the same day total milk yields were taken in
the evening. Milk yields of the ewes were calculated as marketable milk yield according to
the Flechman method within the scope of the ICAR - AT method used also by Tilki and
Keskin (2021).

Udder length (A), udder width (B), udder circumference over the teats (C), distance
between teats (D), teat diameter (E), teat length (F) and teat-knee distance were determined by
measuring tape and calliper tool from ewes that gave birth (Figure).

Correlations between different features were calculated with SPSS package program
(SPSS, 2013).

Cilt/Volume: 5, Sayi/Issue: 1 2022
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Figure. Udder and teat measurements (Tiirkyilmaz et al., 2018)
Sekil. Meme ve meme basi ol¢iimleri (Tiirkyimaz ve ark., 2018)

Results and Discussion

Marketable milk yield calculated from experimental ewes is given in Table 1. From
this table, it is seen that the birth number does not affect the marketable milk yield and the
average marketable milk yield is calculated as 76.6 liters. Lactation milk yield was reported as
176.6 kg in a study conducted with Awassi sheep in Ceylanpiar Agricultural State Farm by
Yildiz and Yildiz (2002). Kaygisiz and Dag (2017) reported 241-255 liters in another study.
The lower milk yield detected in the current study may be due to the fact that the animals in
the Ceylanpinar Agricultural State Farm, where other studies were carried out, have been
subject to selection for years and better management and feeding conditions at this state farm.
The marketable milk yield value obtained in the current study is also lower than the
marketable milk yield (117.4 kg) reported for Awassi sheep in a study conducted in Gaziantep
province (Giil and Oflaz, 2021). The fact that the pasture conditions differ from year to year
or from village to village due to seasonal changes in these extensively reared animals may
affect these results.

Table 1. Effect of birth number on marketable milk yield (liter)
Tablo 1. Dogum sayisinin pazarlanabilir siit verimi tizerine etkisi

Birth number n Mean Standard error
Primiparous 15 75.9 4.40
Multiparous 26 77.0 5.16

P >0.05

Total 41 76.6 3.61

The relationships between different udder sizes determined for the experimental
animals and marketable milk yield are given in Table 2.

Hayvan Bilimi ve Uriinleri Dergisi / Journal of Animal Science and Products (JASP)
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Table 2. Correlation coefficients between some udder/teat sizes and marketable milk yield
Tablo 2. Meme/meme bas: édiciileri ve pazarlanabilir siit verimi arasindaki korelasyon
katsayilart

TD UCT DT UL uw TKD MMY
TL 0.865™  0.467" -0.281 0.399" -0.298  -0.716™ 0.382*
TD 1 0.404™ -.0295 0.254  -0.392° -0.680" 0.454**
UCT 1 0.004 0.288 0.122 -0.357" 0.443%*
DT 1 -0.080 0.624™  0.316" -0.096
UL 1 0.013  -0.574™ 0.175
uw 1 0.324" -0.139
TKD 1 -0.456**

TL, teat lenth; TC, teat diameter; UCT, udder circumference over teats; DT, distance between teats; UL, udder
length; UW, udder width; TKD, distance between teat and knee; MMY, marketable milk yeield; *, P< 0.05; **,
P<0.01

As can be seen from this table, they were calculated positive and significant
correlations between the teat length, the teat diameter, the udder circumference over the teats
and the distance between teat and knee (P<0.01). Positive and significant correlations were
also calculated between the marketable milk yield and the teat length (P<0.05), the teat
circumference (P<0.01) and the udder circumference over the teats (P<0.01). On the other
hand, a negative and significant correlation was calculated between the teat-knee distance and
marketable milk yield. Similar relationships have been reported in various studies with
different sheep breeds. In a study conducted with Akkaraman sheep by Dag (2000),
significant relationships were reported between milk yield and udder circumference, teat
length and udder height as similar to the present study. Kominakis et al. (2009) reported a
positive relationship milk yield and some udder characteristics for sheep. In another study,
Sar1 et al. (2015) reported that there was a positive correlation between the number of
lactations and udder circumference, udder depth, and lower and upper udder heights in Tuj
sheep. ldowu et al. (2017) reported significant relationships between different breast
characteristics (body length, udder width, udder length, distance between teats, teat
circumference). Acros et al. (2020) also reported that there are significant relationships
between udder circumference, udder length, udder width, udder volume and milk yield in
Pelibuey sheep

Conclusions

Positive and significant correlations were determined between marketable milk yield
and teat length, teat circumference and udder width over teats in Awassi sheep. In addition,
negative and significant correlation was determined between marketable milk yield and the
distance between the teat and the knee. It was concluded that these correlations can be taken
into account in the evaluation of animals as breeding stock.
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The alveolar macrophages (AMs) are frontier of defense against foreign
materials that initiate immune response in lungs. Knowledge of the
expression dynamics of major immune-related genes in the alveolar
macrophages in response to lipopolysaccharide (LPS) and lipoteichoic
acid (LTA) challenge can help to understand disease mechanism
involved in several respiratory diseases. The aim of this study was to
investigate the mRNA expression of selected immune-related genes in
response to lipopolysaccharide (LPS) and lipoteichoic acid (LTA)
challenge in sheep alveolar macrophages in vivo. Results revealed that
Romanov lambs exhibited higher mRNA expression of TLR2, TLR4,
NF-xf, TNFa, IL-18, IL-6, IL-8, and IL-10 genes as compared to
Akkaraman lambs along with the control of all treatments. Moreover,
the expression of TLR2, TLR4, NF-xf, TNFa, IL-1§, IL-6, IL-8, and IL-
10 genes was higher in combine treatment of LPS and LTA as compared
to separate treatments of LPS and LTA in both breeds. The results
showed that the mRNA expression of immune-related genes was
significantly increased in the sheep AMs in response to LPS and LTA
treatment whereas a synergistic effect was observed in LPS+LTS
treatment. Also, breed comparison showed that the native Akkaraman
was more resistant to disease compared to exotic Romanov.

Akkaraman ve Romanov Kuzularinin Alveolar Makrofajlarinda
Lipopolisakkarit ve Lipoteikoik Asite Yanitta Immiin Iliskili Genlerin

Ekspresyon Profilinin Arastirilmasi

MAKALE BIiLGiSi
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Investigation on the Expression Profile of Immune-Related Genes in 5 (1): 7-23, 2022
Response to Lipopolysaccharide and Lipoteichoic Acid in Alveolar
Macrophages of Akkaraman and Romanov Lambs

Arastirma Makalesi Alveolar makrofajlar (AM'lar), akcigerlerde bagisiklik tepkisini

bagslatan yabanci maddelere kargi savunma bariyeridir. Lipopolisakkarit

(LPS) ve lipoteikoik asit (LTA) tehdidine yanit olarak alveolar
Gelig: 31.12.2022 makrofajlardaki majér immiin baglantili genlerin ekspresyon
Kabul: 01.03.2022 dinamiklerinin bilinmesi, ¢esitli solunum yolu hastaliklarinda yer alan
hastalik mekanizmasinin anlasilmasina yardimci olabilir. Bu
calismanin amaci, koyun alveolar makrofajlarinda lipopolisakkarit
(LPS) ve lipoteikoik asit (LTA) stimiilasyonuna yanit olarak segilen

Anahtar Kelimeler

Sitokinler bagigiklikla ilgili genlerin mRNA ekspresyonunu in vivo aragtirmaktir.
Immunogenetik Sonuglar, Romanov kuzularimin TLR2, TLR4, NF-xf, TNFa, IL-1, IL-
mRNA ekspresyonu 6, IL-8 ve IL-10 genlerinin mRNA ekspresyonunu Akkaraman
Solunum yolu hastaliklari .. . -
Koyun kuzularina kiyasla kontrol grubuna gore daha yiiksek saptandigim
TLRs yolu ortaya koymustur. Ayrica, her iki wkta LPS ve LTA'nin kombine
uygulanmasinda TLR2, TLR4, NF-xf, TNFa, IL-14, IL-6, IL-8 ve IL-10
* Sorumlu Yazar genlerinin ekspresyonu, LPS ve LTA'nin ayr1 uygulamalarma kiyasla

daha yiiksektir cinste. Caligmanin sonuglari, LPS ve LTA
uygulamalarma yanit olarak koyun AM'larinda bagisiklikla ilgili
genlerin mRNA ekspresyonunun &nemli 6l¢iide arttigini, LPS+LTS
uygulamasinda ise sinerjik bir etkinin gdzlemlendigini gosterdi. Ayrica,
ik karsilagtirmasi, yerli Akkaraman'in Romanov'a kiyasla hastaliga
kars1 daha direncli oldugunu gosterdi.

mucinar@erciyes.edu.tr

Introduction

Respiratory infections contribute to significant financial losses, health management
problems (Lacasta et al., 2019) and have a direct impact on health and productivity of sheep
flocks (Nettle et al., 2010). Several studies depicted the consequences of respiratory illnesses
and diseases involved 6.5% financial loss of lamb cost (Luzon, 1999), 78% cause of mortality
(Gonzalez, 2015) and 22-34% condemnations in abattoirs (McRae et al., 2016; Goodwin et al.,
2004; Gonzalez, 2015). In response to respiratory antigen-related stimulation or inflammatory
stimulus, innate immune response of the lungs acts quickly and mediates its effects on the
foreign material (Rock & Hogan, 2011; Hoebe et al., 2004). Alveolar macrophages are the most
abundant pulmonary cells and the first line of the defense in this innate immune response (Hu
& Christman, 2019) by playing a central role in the pathogen recognition that enters the lung
(Daly et al., 2009; Twigg, 2004; Medzhitov, 2007). In this response mechanism AMSs recognize
the foreign particles signals through Toll-like receptors (TLRs), intracellular pattern-
recognition receptors, interleukin-1 receptor (IL-1R), cytokines, growth factors and other
mediators released in the lung environment and AMs phenotypically and functionally modified
to acquire anti & pro-inflammatory, anti & pro-fibrotic, pro-resolving, pro-asthmatic and tissue
regenerating properties (Mosser & Edwards, 2008; Duffield et al., 2013).

In the same pattern, when macrophages are exposed to LPS, they can produce an array
of cytokines including IL-6, IL-1, and TNF-o which later work as an internal mediator of
inflammation through the interaction between receptor and ligand of a variety of target cells
(Dempsey et al., 2003). By contrast, LTA can bind with the target cells following both
nonspecific and specific pathways (Pinilla-Vera et al., 2016). Toll-like reporters (TLRs) are
considered as the prime components in the immune system against various microorganism-
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mediated infections, the improper response of TLRs can result in chronic and acute
inflammatory diseases as well as a variety of autoimmune diseases (Islam et al.,
2013;Yoshimura et al., 1999; Perkins & Vogel, 2015). In addition, Lipopolysaccharide (LPS)
and Lipoteichoic acid (LTA) are the important outer membrane components of Gram-negative
and Gram-positive bacteria, respectively; and they are the causal factors for the respiratory
disease in sheep (Uebelhoer et al., 1995; Su et al., 2006; Sriskandan & Cohen, 1999). Despite
the importance of AMs in host defense, there is limited knowledge of the factors that are crucial
for their effector's functions. It has been reported that different cytokines can be produced by
porcine AMs after initial stimulation with LPS (Islam et al., 2012a). Although some
investigations have been published recently on the effects of LPS and other pathogen-associated
molecular patterns (PAMPS) in porcine immune cells (Cinar et al., 2012; Raymond & Wilkie,
2005), yet the response of AM cells against LPS and LTA challenge in sheep has not been
studied extensively.

In this study, we aimed to investigate the expression of some immune related genes
associated with immune response against respiratory infections, for understanding of immune
status and immunogenomic landscape of sheep breeds in detail. Ultimately, it could enhance
the effectiveness of sheep selection on the basis of resistance to respiratory infections by testing
different kinds of breeds and compare them with the native breed through the investigation of
expression profile of some immune-related genes. Thus, this study may provide an insight to
enhance the productivity of sheep flocks by limiting the lung diseases.

Materials and methods

Preparation of Reagents

Lipopolysaccharide (LPS) and lipoteichoic acid (LTA) (Sigma-Aldrich, St. Louis, MO, USA)
were used to treat the experimental animals for 24 hours. Briefly, 20 pg of LPS was
administrated for each kg of live weight of the animal. On the other hand, 50 ug of LTA was
used per kg of an animal. For the control group, sterilized PBS (1X) 500 ul per animal was
administrated in the form of an intranasal aerosol.

Preparation of Animals

The whole procedure was carried out in strict accordance with the protocol approved by the
Animal Ethics Committee of Erciyes University (Permit No: 17/009 on 15/02/2017). Twenty-
four healthy lambs of two different breeds (Akkaraman: n=12 and Romanov: n=12) were used
in this study. The experimental procedures were approved by the Animal Welfare Committee
of Erciyes University. The age of the experimental animals was about four months with
approximately equal body weight (BW); and animals were evenly divided into four groups
(LPS, LTA, LPS+LTA, and Control). The weather conditions and dietary supplements were
equal for all animals in this experiment. Animals were fed ad libitum. After the treatment, the
rectal temperature and heartbeats were measured Table 2. All lambs from the two different
breeds were euthanized after 24 h of the treatment period in a licensed slaughterhouse in Kayseri
province. The animal trial experiments were performed at the Agricultural Farm Research Site
at Erciyes University, Kayseri province of Turkey.
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Isolation of Alveolar Macrophages (AMs)

Lungs were collected and transported on ice to the laboratory within 2 h following
slaughter. The bronchoalveolar lavage (BAL) fluid was obtained by adding cold and sterilized
PBS (1X) into the lung. The lungs were palpate and shaken gently for 2 to 3 mins. The BAL
fluids were collected in a sterilized 50 ml falcon tube and filtered through sterile gauze. The
cells were washed twice with Dulbecco's phosphate-buffered saline (DPBS) by centrifugation
at 4 °C for 10 min at 400 x g. Following this, 500 ul of RBC Lysis buffer (1X) was added to
the BAL cells and mixed gently by pipetting and incubated at room temperature for 30 s for
complete removal of erythrocyte contamination. Isotonicity was restored by adding 10 ml of
complete RPMI-1640 media. The cell mixture was centrifuged in 700 x g for 5 min and
resuspend the cells by adding culture media (RPMI-1640 medium with L-glutamine and sodium
bicarbonate, R8758) supplemented with 10% fetal bovine serum (FBS) and penicillin (100
U/ml) and streptomycin (100 pg/ml). A total of 1.6 x 10° viable cells/ml were dispensed into
each well of the 6-wells cells culture dish (Corning, NY, USA) and incubated in an incubator
at 37.0 °C and 5% CO- in a humidified environment for 4 h to allow the alveolar macrophages
to adhere to the bottom of the wells (Yang et al., 2016; Gao et al., 2010).

Harvesting the Alveolar Macrophages (AMs)

After 4 h, the culture plates were washed twice to remove floating cells and 750 pl of
0.25% Trypsin-EDTA was added to each well of the culture plate and incubated in the incubator
(37.0 °C and 5% CO) for 5 min. Afterward, the plates were taken out from the incubator and
immediately put on the ice for 20 min and the plates were periodically shaken and checked
under a microscope to ensure the complete detachment of AM cells. Once all the AMs were
disassociated from the culture plate, 2 ml of warm culture media was added to each well to stop
the activity of the Trypsin-EDTA and centrifuged at 700 x g for 5 mins at room temperature to
collect the AMs in the form of pellets and stored immediately at -80 °C freezer for later use
(Hussell & Bell, 2014; Zhou et al., 2010).

RNA Extraction and cDNA Synthesis

The total RNA was extracted from AMs (n = 3) by using high pure RNA isolation Kit
(Roche Life Science, Penzberg, Germany) according to the manufacturer’s instructions with
some modification. The concentrations and purity of total RNA were checked by a BioSpec-
Nano Spectrophotometer (Shimadzu Biotech, Japan). The total RNA was then reversed
transcribed to cDNA using a commercially available cDNA synthesis kit (Applied Biological
Materials, Vancouver, Canada) according to the manufacturer's protocol. The resulting cDNA
was diluted with RNase free H2O (two floods: approximately 40 ul) to have a suitable
concentration of cDNA and stored at -20 °C freezer for later use.

Quantitative Real-Time PCR (qRT-PCR)

The Real-Time PCR reaction was performed in a Roche LightCycler 480 quantitative
Real-Time PCR (gRT-PCR) instrument (Roche Life Science, Penzberg, Germany). The primers
were designed using online software Primer 3 (Koressaar & Remm, 2007) and the primer
sequences are presented in Table 1. GAPDH and ACTB were used as endogenous control. Two
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housekeeping genes (GAPDH and ACTB) were used as normalizer based on the information
described in Cinar et al. (2012). Relative expressions of each mRNA were analyzed using a
comparative ct (224°) method (Sohel et al., 2017).

Table 1. List of primers that were used in this study for gRT- PCR experiment
Tablo 1. gRT-PCR deneyi i¢in bu ¢alismada kullanilan primerlerin listesi

Genes Accession number  Primer sequences (5’ -> 3°) Annealing

temp.(°C)
F-GAAGCTCGTCATCAATGGAAA 58

GAPDH NM_001034034.2
R-CCACTTGATGTTGGCAGGAT 56
ACTE 171120-1-76 F-ATTCCATCATGAAGTGTGACG 53
171120-1-77 R-TGATCCTCAAGAAGGATGGAA 55
15 180221-1-27 F-CAGCCGTGCAGTCAGTAAAA 56
180221-1-28 R-GAAGCTCATGCAGAACACCA 55
L6 171120-1-84 F-TGACGAGTGTGAAAACAGCAA 55
171120-1-85 R-CTGATTGAACCCAGATTGGAA 53
L 180221-1-29 F-CTATCAACCACCCTCCTCCA 54
180221-1-30 R-CCATTTGGGCTGAAAACAGT 53
10 180221-1-31 F-TTTAAGGGTTACCTGGGTTGC 53
180221-1-32 R-AGTTCACGTGCTCCTTGATGT 56
N 171120-1-88 F-TGATGCTGATTTGGTGACCGA 55
a

171120-1-89 R-CACTTTATTTCTCGCCACTGA 54
NEoB 171120-1-86 F-GCCATTGTCTTCAAAACTCCA 53
‘ 171120-1-87 R-GTTTTGGTTCGCTAGTTTCCA 54
LR 171120-1-90 F-GCAATTCACCGATGACAGTTT 54
171120-1-91 R-GTAAAATCGCCAACTCCATCA 53
LR 171120-1-94 F-TGGATTTTCAGCATTCCACTC 53
171120-1-95 R-ACAATCCGGATGTTGGTGTAA 53

* bp: base pair.

Statistical analysis

The gRT-PCR data were displayed as the mean of triplicates data + standard deviation
for each cycle threshold (Ct) value. Microsoft Excel (365, student version) 2016 was used for
the statistical analysis and graph preparation. The significance of difference among three
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treatment groups was determined by Student’s t-test. A p-value of < 0.05, is considered
significant. A clustering heat map analysis for all treatment and control groups was done by
using fold change values and visualized with R Software (Wickham, 2009).

Results

Post-treatment phenotypic changes in the experimental animals

We have observed slight phenotypic changes in the animals after 24 h exposure to LPS,
LTA or LPS + LTA. The remarkable changes were sneezing, lack of movement, redness of the
eyes, dripping tears from the eye and the tendency of the animal to stagnate near sources of
food and drink. No significant differences were observed in the rectal temperature, heartbeats,
and live weight of the animals after the treatments Table 2.

Table 2.The weight, rectal temperatures, heartbeats and the weight of the Lambs were measured
after 24 h of exposed to LPS, LTA and with the combination of LPS + LTA treatments

Tablo 2. LPS, LTA ve LPS + LTA tedavilerinin kombinasyonu ile 24 saat sonra kuzularin
agirliklar, rektal sicakliklari, kalp atiglart ve agirliklart

No Breeds Treatments  Weight/ Doses/ul/kg  Temp after Heartbeats
kg treatment °C after
treatment/min
1 Akkaraman Control 32.6 500 39.5 112
2  Akkaraman Control 37 500 39.7 114
3  Akkaraman Control 30.4 500 40 96
4  Akkaraman LPS 51 210 40.5 100
5  Akkaraman LPS 45.8 190 40.1 118
6  Akkaraman LPS 46.5 190 40.2 112
7  Akkaraman LTA 42.6 430 39.3 136
8  Akkaraman LTA 42.3 420 39.5 148
9  Akkaraman LTA 40.7 410 39.7 140
10 Akkaraman LPS+ LTA 51.5 120 + 515 39.9 114
11  Akkaraman LPS+ LTA 55.4 220 + 560 39.7 134
12  Akkaraman LPS+ LTA 61.6 250 + 620 40 136
13 Romanov Control 15.1 500 39.4 94
14  Romanov Control 155 500 40.1 126
15 Romanov Control 25.4 500 39.2 110
16 Romanov LPS 24.5 100 39.8 102
17 Romanov LPS 20.3 90 40.8 112
18 Romanov LPS 16.7 60 39.9 100
19 Romanov LTA 32.2 322 40 118
20 Romanov LTA 19.9 200 39.9 112
21  Romanov LTA 20.4 204 40.4 140
22 Romanov LPS+LTA 325 130 + 370 39.9 112
23  Romanov LPS+LTA 20.3 90 + 200 40 114
24  Romanov LPS+LTA 17.9 80 + 180 39.4 136

Expression levels of candidate reference genes

Mean Cycle threshold (Ct) values of 7 candidate reference genes ranges from -4.83 for IL-1 to
9.89 for IL-10 gene in 4 hours treatment of respectively while -2.26 for IL-1 to for 11.16 for IL-
8 gene in 24 hours treatment of combine LPS+LTA and LTA respectively. The expression level
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of TNF-« had the largest variation among all treated samples with the average Ct SD value of
0.885 in 4 hours treatments followed by IL-1 and IL-10 with average Ct SD value of 0.705 and
0.5, respectively. While the treatments of 24 hours, highest variation observed in IL-8, TNF-a
and IL-1 with average CT SD values of 1.01, 0.71 and 0.61, respectively. All mean Ct values
with their SD values are represented in Fig. 1.
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Figure 1. Graphical presentation of mean cycle threshold (Ct) values of candidate reference
genes in AMs under treatment of LPS, LTA and LPS+LTA and their control with Ct SD values
(4 hours and 24 hours groups)

Sekil 1. LPS, LTA ve LPS+LTA tedavisi altindaki AM'lerde aday referans genlerin ortalama
dongii esigi (Ct) degerlerinin grafiksel sunumu ve bunlarin Ct SD degerleri (4 saat ve 24 saat
gruplari) ile kontrolii

Gene expression of TLR2 and TLR4

In the case of Akkaraman lambs, LPS and LTA treatments did not significantly increase
the gene expression of TLR2 and TLR4 compared to control, while, LPS+LTA treatment
showed a significant increase compared to control. However, Romanov lambs showed a
significant increase in the expression of TLR2 and TLR4 in all treatment groups compared to
control Figure. 2. Interestingly, significantly higher expression of TLR2 and TLR4 was observed
in the AMs of Romanov lamb compared to those of Akkaraman lambs in all the treatment
groups Figure 2ab.
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Figure 2ab. The mRNA expression differences of TLR2 and TLR4 in Alveolar Macrophages
cells between Akkaraman and Romanov lambs exposed to LPS, LTA and a combination of LPS
+ LTA treatment for 24 h time point
Sekil 2ab. 24 saatlik zaman noktasi i¢in LPS, LTA ve LPS + LTA tedavisinin bir
kombinasyonuna maruz kalan Akkaraman ve Romanov kuzular1 arasindaki Alveolar Makrofaj
hiicrelerinde TLR2 ve TLR4"{in mRNA ekspresyon farkliliklar

Asterisks (*) indicate the significant mMRNA expression levels differences between
Akkaraman and Romanov breeds compared with control in response to LPS, LTA and with
both LPS + LTA treatments (*P<0.05)

Gene expression of IL-18, IL-6, IL-10, and IL-8

Although there was no significant increase in the expression of IL-14 and IL-6 in the
AMs of Akkaraman lamb treated with LPS and LTA, the expression was significantly increased
in LPS+LTA treatment compared tho those of control Figure 2ab. On the other hand, the
expression of IL-10 and IL-8 was significantly increased in the AMs of Akkaraman lamb treated
with LPS and LPS+LTA compared to control, while no increase was observed in LTA treatment
Figure. 3c,d. However, the expression of IL-/4, IL-6, IL-10, and IL-8 was increased with a
various significance level in the AMs of Romanov lamb in all treatment groups compared to
those of control Figure. 2a-d. In addition, it is important to note that the highest expression of
all these genes was observed in the AMs of Romanov lambs treated with LPS+LTA.
Nevertheless, the lowest level of IL-74, IL-6, IL-10, and IL-8 mRNA expression increase was
observed in AMs of Akkaraman lambs treated with LTA. The expression of these genes was
significantly higher in all treatment groups in the AMs of Romanov compared to those of
Akkaraman lamb Figure 3a-d.
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Figure 3a-d. The differential MRNA expression levels of IL-1B, IL-6, IL-10 and IL-8 in Alveolar
Macrophages cells of Akkaraman and Romanov lambs treated with LPS or LTA or a
combination of LPS + LTA after 24 h of treatment
Sekil 3a-d. 24 saatlik tedaviden sonra LPS veya LTA veya LPS + LTA kombinasyonu ile tedavi
edilen Akkaraman ve Romanov kuzularinin Alveolar Makrofaj hiicrelerinde IL-1p, IL-6, 1L-10
ve IL-8'in diferansiyel mRNA ekspresyon seviyeleri

(#) refer to the mRNA expression levels differences between the two different sheep
breeds (Akkaraman and Romanov) in response to LPS, LTA, and with the combination of LPS

+ LTA (*P<0.05)

Gene expression of NF-&f and TNFa

Almost similar expression patter NF-xf and TNFa was observed in the AMs of both
breeds. The expression of NF-x5 and TNFa was significantly increased in the AMs of both
Akkaraman and Romanov lambs in all treatment groups compared to those of control except in
the AMs of Akkaraman treated with LTA Figure. 4a,b. The highest level of expression was
observed in the AMs of Romanov lamb when they were treated with LPS+LTA, while the
lowest expression was observed in the AMs of Akkaraman lambs when they were treated with
LTA Figure. 4a, b. In addition, compared to Akkaraman lambs, the AMs of Romanov lamb
expressed a significantly higher level of NF-xf and TNFa in all treatments Figure 4a,b.

15

Hayvan Bilimi ve Uriinleri Dergisi / Journal of Animal Science and Products (JASP)



Investigation on the Expression Profile of Immune-Related Genes in 5 (1): 7-23, 2022
Response to Lipopolysaccharide and Lipoteichoic Acid in Alveolar
Macrophages of Akkaraman and Romanov Lambs

HHEH

NF= B TNFa

Ek
H#
*hk
#
* &
*
* F‘I
LTA

Control LPS LTA LPS+LTA Control LPS LPS+LTA
o Akkaraman mERomanov OAkkaraman ® Romanov

(@) (b)
Figure 4ab. The mRNA expression level of NF-xB (a) and TNFo (b) mRNA in Akkaraman and
Romanov lambs in response to LPS, LTA and a combination of LPS + LTA treatments after 24
h time point
Sekil 4ab. 24 saatlik zaman noktasindan sonra LPS, LTA ve LPS + LTA tedavilerinin bir
kombinasyonuna yanit olarak Akkaraman ve Romanov kuzularinda NF-kB (a) ve TNFa (b)
mRNA'nin mRNA ekspresyon seviyesi
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Discussion

The immune response is intimately regulated in lungs because the organ is regularly
exposed to environmental pollutants and respiratory microorganisms, this demands an
excessive response to prevent tissue damage. That inflammatory response starts from the
recognition of pathogens by Toll-like Receptors (TLRs), interleukin-1 receptor (IL-1R) and
cytokines like mediators in the alveolar compartment that lead to elimination of pathogens and
protection of lung tissue (Akira et al., 2006; Murphy & Weaver, 2016). Therefore, it was highly
important to investigate the gene expression regulation in alveolar macrophages during the
immune stimulation through pathogens and stimulants of various origin to understand the innate
and adaptive immune responses (Wang et al., 2001). We were interested to challenge aveolar
macrophages with LPS or LTA that are important proinflammatory component of gram-
positive bacteria and gram-negative bacteria respectivly, and a combine stimulation of
LPS+LTA. So, this was actually non-pathogenic but, antigentic gram-positive or gram-negative
and mixed stimulation in sheep in vivo. Results demonstrated the upregulation of expression in
response to LPS or LTA and combine triggering of LPS and LTA as shown in Fig.5a,b.
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Figure 5ab. The expression levels of genes are presented using fold-change values in

Akkaraman and Romanov lambs in response to LPS, LTA and a combination of LPS + LTA
treatments after 4 hours (a) and 24 hours (b). Fold-change values and the color scale are shown
at the left of each heat map.
Sekil 5ab. Genlerin ekspresyon seviyeleri, 4 saat (a) ve 24 saat (b) sonra LPS, LTA ve LPS +
LTA tedavilerinin bir kombinasyonuna yanit olarak Akkaraman ve Romanov kuzularinda kat
degisim degerleri kullanilarak sunulmaktadir. Katlama degisim degerleri ve renk skalasi, her
bir 1s1 haritasinin solunda gosterilir.
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Studies have described that the TLR2 induce cell specific inflammatory cytokine
production in macrophages (Yoshimura et al., 1999). So, higher the expression of TLR2,
resulted in more the production of inflammatory cytokines.

Thus, the up regulated expression of TLR2 in the AMs of Romanov in comparison to
Akkaraman lamb possibly suggesting that with the same degree of infection, Romanov lamb
could suffer more as they will produce more inflammatory cytokines. NF-xf pathway is
responsible for the activation of immune cells through the receptors of TLR2 and TLR4 (Perkins
& Vogel, 2005) in response to LTA of gram-positive bacteria and LPS of gram-negative
bacteria (Hussell & Bell, 2014). Moreover, the overexpression of TLR4 resulted in an increase
in the level of expression of TNF-a, IL-6, and IL-8 (Gao et al., 2010). The same argument is
given by many other studies that the activation of NF-kp resulted in the higher expression of
pro-inflammatory cytokines, chemokines, antimicrobial peptides (Zhou et al., 2010), iNOS and
COX2 (Donaldson et al., 2005; Barbalat et al., 2009) that are involve in adaptive and innate
immune response and inflammation. So, higher the expression of TLR2 and TLR4 in Romanov
lambs as compared to Akkaraman lambs in all treatments suggests that Akkaraman breed is
more resistant to both gram-negative and gram-positive in context of NF-x3 pathway activation.
Similar gene expression was shown in peripheral blood mononuclear cells (PBMC) in response
to LPS, LTA and LPS+LTA treatments in Akkaraman sheep (Aksel & Akyuz, 2021).

The interaction between inflammatory and immune cells is primarily mediated by
proteins known as interleukins (ILs). In the current study, we have studied gene expression of
four important ILs such as IL-1p, IL-6, IL-8, and IL-10 because they are engaged with the
respiratory immune response in AMs. IL-1p plays an important role in the defense mechanism
cascade against a wide variety of bacterial infections. It is also involved in familial auto-
inflammatory syndromes induced pathogenesis, and the blocking of IL-4 in systemic diseases
reduce IL-6 levels (Wang et al., 2000; Schwandner et al., 1999). Though it has been shown in
vivo that the phagocytosed of bacteria is suppressed by IL-10, and neutralization of endogenous
IL-10 led to enhanced survival in murine models of Mycobacterium avium infections,
Streptococcus pneumoniae, and Klebsiella pneumoniae. Moreover, several cytokines including
IL-IB and TNF-a can induce the secretion and expression of IL-8 in astrocytes (Thompson et
al., 1991; Cohen, 1997). In the case of Akkaraman lambs, the significant increase in the
expression of ILs was observed mostly in the LPS+LTA groups. In contrast, in the case of
Romanov lambs, a significant increase in the expression of ILs was observed in all the treatment
groups. In addition, higher expression of ILs was observed in all treatment groups of Romanov
lambs compared to Akkaraman lambs. Recent studies reported that /Li§ is a highly
inflammatory cytokine response by mediating its production and by stimulating the synthesis
of other cytokines such as IL-6, IL-8, and tumor necrosis factor TNF-a and any reduction of its
production or activities are more likely to have an impact on clinical medicine (Hoshino et al.,
1999; Zhang et al., 2019). Our findings are agreed with a previous study in which authors
reported an increase in the expression of IL-6 in response to Gram-negative bacterial sepsis
(Surh et al., 2001). A study showed that the phagocytosis of Escherichia coli is suppressed by
IL-10 and attenuated the activity of microbicidal neutrophil toward internalized bacteria, which
is correlated with the reduction of the expression of complement receptor type 3 (CR3); and
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they further showed that the major function of IL-10 is to limit and finally terminate the
response of inflammation (Thorley et al., 2007). Many studies indicated the involvement of IL-
8 in most acute and chronic inflammatory diseases and several acute infections can alter the
hemodynamics and the clotting and fibrinolytic systems in ways that can precipitate ischemic
events (Ishida et al., 1994; Micera et al., 2009).

The transient expression of TNF-a helped to prevent over inflammatory reaction. It has
been shown that TNF-« is a major pro-inflammatory cytokine produced by mammals during
infection with Gram-negative bacteria. This cytokine is generated mainly by macrophages that
reside in many tissues and trigger an array of innate immune responses upon encounter of
invading pathogens (Choussat et al., 2000). In the current study, we found that the expression
of TNFa in the AMs of both Romanov and Akkaraman lambs was significantly increased in
LPS and LPS+LTA treatments compared to control. The higher expression of TNFo in LPS
treated AMs maybe because Gram-negative bacteria induce the production of pro-inflammatory
cytokines like TNFa. (Hack et al., 1989) have reported that TNF-a dominated acute and
excessive release of proinflammatory cytokines can be triggered by the LPS.

In conclusion, the higher mMRNA expression of certain immune related genes; TLR2,
TLR4, NF-xB, TNF-a, IL-1p, IL-6, IL-10, and IL-8 in AMs of Romanov in response to LPS or
LTA or LPS+LTA challenge possibly indicating that this breed is susceptible to a wide variety
of respiratory infection induced by Gram-positive and Gram-negative bacteria which could be
characterized by the production of a higher level of other inflammatory cytokines. Moreover,
the lower expression of these genes in AMs of the Akkaraman in response to different
treatments indicating that this sheep is stronger and has well developed adaptive and innate
immune response which can easily handle the infection induced by Gram-positive and Gram-
negative bacteria-induced infection. These findings can help in selection criteria of respiratory
disease resistant breeds for protection and production improvement of sheep flock.
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ARTICLE INFO ABSTRACT

Research Article In this study, it was aimed to determine the growth traits of Morkaraman
lambs raised in breeder conditions born in 2018-2019 in Erzurum
province. This study was conducted to determine the growth traits such
as birth weight (BW), live weight at the beginning of the grazing period
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Accepted : 14.06.2022 birth to the beginning of the grazing period (DLWGBBGP), daily live
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weight gain from the birth to the end of the grazing period (DLWGEGP)

of 1032 Morkaraman lambs. It was, also, planned to reveal the

Keywords differences between these performance characteristics. The effects of
Morkaraman some environmental factors such as sex, lambing type, year, and ewe
Growth traits age on these traits were examined. The means of BW, LWBGP, LWGP,
Weight LWEGP, DLWGBBGP, DLWGGP and DLWGEGP of the lambs were
Daily weight gains found as 3,67kg, 24,82 kg, 13,76 kg, 38,25 kg, 226,16 g, 141,77 g, and
Lamb 192,94 g, respectively. According to the statistical analysis results; not
only the effect of years, sex, lambing type and ewe age on LWEGP were
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) pasture conditions in Erzurum province. Some growth performances of
skopuzlu@atauni.edu.tr Morkaraman lambs were determined. Based on performance values

such as live weight and daily live weight gains, the lambs can reach the
desired slaughter weight up to the end of the grazing period.

Morkaraman Kuzularinda Bazi Biiyiime Ozelliklerinin Belirlenmesi
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Arastirma Makalesi Bu caligmada, Erzurum ilinde yetistirici sartlarinda 2018 ve 2019
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belirlenmistir. Istatistik analiz sonuglarma gbre; mera sonu canli
agirhiga yillarin cinsiyetin, dogum tipinin ve ana yasinin etkisi dnemli
skopuzlu@atauni.edu.tr bulunmustur (P<0,01).Sonug olarak; Erzurum ili mera sartlarinda
Morkaraman  kuzularin  biiylime ve gelisme performanslar
belirlenmistir. Ilin mevcut yetistirici ve mera sartlarinda canli agirlik ve
giinliik canli agirhk gibi performans degerleri esas alindiginda
kuzularim mera sonunda istenen kesim canli agirliga ulasabilecegi
sonucuna varilmistir.

* Sorumlu Yazar

Introduction

The livestock sector, which is included in agricultural activities, has great importance
for all countries of the world, regardless of their level of development. Produced animal foods
are important in terms of balanced and healthy nutrition for the population, raw material supply
for the industry, and export revenues (Semerci and Celik, 2016).

Different products come to the fore in different countries on a sectoral basis in sheep
and goat farming in the world. In addition to the genetic structure of the studied breed, the
geographical structure, climatic conditions, pasture, feed sources, effect of sheep breeds, the
region of rearing, close markets of countries, the mount domestic consumption, product demand
in such countries and regions have intensified The main factor in determining the rearing
direction of sheep breeding is the desire to benefit more from the products and to maximize the
quality.

Turkey's natural and socio-economic conditions, agricultural structure, and traditions
enable sheep breeding to be carried out widely in Tiirkiye and to constitute an important ground
for livestock activities (Isik, 2010). The ability of agriculture to meet its own needs and the
increase in population created a market for meat, milk, and wool in Tirkiye, which led to
significant changes in the structure of sheep breeding. Although wool production was in the
first place in sheep breeding before, studies are being carried out to increase the meat yield in
sheep breeding with the increase in the need for red meat (Mis and Oztiirk, 2018).

Considering the number of sheep, Akkaraman breed comes the first, followed by
Morkaraman, Dagli¢, Kivircik, Merino, Karayaka, and Awassi breeds, respectively. Sheep
breeding has become one of the most important branches of animal agriculture in the Northeast
Anatolia Region, where Erzurum, Kars, Agri, and Mus provinces are located. Morkaraman
sheep, which completely adapt to the conditions of the region, are the most reared sheep breed.
Live weight, slaughter weight, and meat yield in Morkaraman breed vary according to age, sex,
condition, fertility, and general condition of flock (Kayalik, 2009).

The province of Erzurum provides the necessary conditions for sheep and goat breeding
due to its climate and ecological structure (altitude, slope of the land, temperature, humidity,
etc.), and existing pasture-pasture areas. At the same time, the richness of the vegetation and
water resources, the deep-rooted history of sheep breeding and the socio-economic status of the
breeders in the province support the breeding of sheep and goats. (Kopuzlu et al., 2016).
According to the statistics for 2020, Tiirkiye has 42,126,781 heads of sheep. According to the
data for the same year, the total number of sheep in Erzurum province is 799,154 heads, and
361,453 heads are pure Morkaraman (45.2%), 408,551 heads are crossbred Morkaraman
(51.1%), and the rest are other breeds (3.7%). Considering the total number of sheep in the
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province, it is understood that it constitutes 18.1% and 1.9%, respectively, of the Northeast
Anatolia Region (4,413,059 heads) and Tiirkiye (TUIK, 2020).

Morkaraman sheep is a race reared in the Eastern Anatolia Region. The breeding
purpose of this race is primarily meat, also milk and wool. It has a strong and large body. The
neck is long and legs are long. The head is long compared to the body. On the head profile there
is a slight concavity between the forehead and nose. The nose of rams is convex. Body color
changes among red, maron and violet. Rams usually have big and spiral horns. But, Ewes are
either weakly horned. It is well adapted to the cold and long winter conditions. It utilizes poor
pastures at high altitude. Birth weight, mature body weight, Daily live weight gain and breeding
age and litter size averages obtained in studies conducted with this breed was determined as 3,9
kg, 50-90 kg, 192 g, 18 months and 1, respectively (Anonim, 2011).

The demand for lamb meat in Turkey is increasing every year. For this reason, breeders
tended to produce more lamb meat according to market demand. Thus, the breeders make an
effort to market the lambs at the end of the grazing period by making sufficient use of the
pasture after birth instead of fattening the lambs in winter. With the increase in the market value
of lamb meat in Turkey, it becomes important for the lambs to reach a live weight at the end of
the grazing period in line with the market demand.

This study was conducted to determine the effects of environmental factors such as sex,
birth type, year, and maternal age on growth traits such as birth weight, live weight at the
beginning of the grazing period, live weight at the grazing period, live weight at the end of the
grazing period, and daily live weight gains the beginning and end of grazing period in the
Morkaraman lambs reared under the breeder conditions in Erzurum province. It was determined
whether the lambs are ready to slaughter at the end of the grazing period.

Material and Method

The animal materials were 1032 Morkaraman lambs born from Morkaraman ewes under
breeder conditions at 4 different enterprises in the city center of Erzurum in 2018-2019. Births
took place in January-April in 2018-2019. In the first 24 hours following the birth of all lambs,
their birth weights were determined by using a digital scale with a precision of 10 g, LWBGP
one day before the pasture and LWEGP one day before the return from the pasture were
determined by using a scale with a precision of 100 g. As enterprise records, data such as ear
tag number, sex of lambs, lambing type, birth date, maternal age, the date of going to the
pasture, the date of return from the pasture, and birth weights, live weight at the beginning of
grazing period, and live weights at the end of grazing period were recorded. After the lambs
were kept with their mothers together for 5 days, following the birth, they were kept with their
mothers in the lamb pens from 18.30 in the evening to 05.00 in the morning within the enterprise
until they went out to the pasture for 3 months. The same animal care and feeding program were
applied to the lambs at 4 different enterprises under winter barn conditions. At these enterprises,
the lambs were grazed with their mothers for 3 months until the end of the grazing period. The
average time from birth to the end of the grazing period was determined as 182 days.
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Statistical analyses

This study focused on BW, LWBGP, LWGP, LWEGP, DLWGBBGP, DLWGGP and
DLWGEGP among growth traits. Sex, birth type, year, and ewe age were examined as
environmental factors affecting the growth traits analyzed in the study. The General Linear
Model (GLM) procedure of the SPSS 20.0 package program was used in the analysis of the
data obtained as a result of the study, and Duncan’'s multiple comparison test was applied to
compare the groups found to be important as a result of the analysis. The analysis of the
obtained data was performed according to the following mathematical model;

Yijk = ptaitbj+ce+di+abij+abik+ adi+ bejk+ dbij+ dcik €ijkim (1)

L = mean

ai = Effect of sex i (i: 1, 2; male, female)

bj = Effect of lambing type j (J: 1, 2; single, twin)

ck = Effect of year k (k: 1, 2; 2018, 2019);

di = Effect of ewe age 1 (1: 2, 3, 4, 5, 6>)

abij= Effect of i. Sex j. Birth type (ij:4; female single, female twin, male
single, male twin)

abix= Effect of i. sex k. years (ik:4; female 2018, female 2019, male
2018, male 2019)

adi= Effect of i. sex |. exe age (ik:10; female 2, male 2, female 3, male
3, female 4, male 4, female 5, male 5, female 6>, male 6>)

bcj= Effect of j. Lambing type k. years (ik:4; twin 2018, twin 019,
single 2018, single 2019)

dbij= Effect of |. ewe age j. lambing type (ik:10; 2 twin, 2 single, 3
twin, 3 single, 4 twin, 4 single, 5 twin, 5 single, 6> twin, 6>
single)

dci= Effect of I. ewe age j. years (ik:10; 2 2018, 2 2019, 3 2018, 3
2019, 4 2018, 4 2019, 52018, 52019, 6> 2018, 6>2019)

eijim = Random error

Results

Birth weight
Examining Table 1, the average BW was determined as 3.67+0.03 kg. When the effect

of sex on BW was examined, birth weight was revealed to be 3.51+0.04 kg in females and
3.76+0.04 kg in males, and as expected, higher in males. When these values were analyzed, it
was found that males showed an increase of 0.25 kg compared to females, and the effect of sex
was significant in favor of males (P<0.05).

When the effect of birth type on BW was examined, the average BW of lambs was
determined as 3.87+0.04 kg in singles and 3.45+0.05 kg in twins. Single lambs had a higher
live weight than twins, and the weight difference between them was very significant (P<0.01).

When birth weights were examined by years, they were obtained as 3.79+0.04 and
3.54+0.05 kg in lambs in 2018 and 2019, respectively. Considering this average value, a
decrease of 0.25 kg was observed in 2019, and this difference between years was determined
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to be statistically very significant (P<0.01). It is thought that the high average birth weight in
the first year of the study may have resulted from the more accurate selection of breeding sheep
in that year at the enterprise, the nutritional value of the feed used, and the effects of the grazing
period.

The age of the ewe, one of the environmental factors whose effects were measured in
the study, was considered as 2, 3, 4, 5, 6 >. The average birth weights of lambs born to mothers
of this age were determined as 3.52+0.11, 3.59+0.05, 3.64+0.06, 3.71+0.06, and 3.85+0.07 kg,
respectively. The differences between the obtained averages were found to be very significant
(P<0.01). When the values were examined in terms of ewe age, the highest BW was obtained
in the lambs born to 6 <years old ewes, while lambs born to ewes aged 4 and 5 years had values
close to each other, and the lowest value was obtained in the lambs born to 2-year-old ewes.
According to these results, an increase was observed in the BW of the lambs born as the ewe
age increased, and the difference between the BW according to the ewe age groups was 0.33
kg (Table 1).

For the interaction effect on birth weight, only the sex x year interaction was found to
be significant (P<0.05), while the other interaction effects were determined to be insignificant.

Live weight at the beginning of the grazing period

The average LWBGP of the lambs is 24.82+0.27 kg. According to the sex of lambs, the
average live weight at the beginning of the grazing period was calculated as 26.25+0.38 kg in
males and 23.39+0.38 kg in females. The difference between the LWBGP of the sex (2.86 kg)
was very significant (P<0.01).

When LWBGP was examined by years, it was determined as 25.31+0.37 kg and
24.27+0.39 kg on average in the lambs born in 2018 and 2019. According to this result, it was
revealed that there was a decrease of up to 1.22 kg in the values of this trait in the 2nd year
compared to the 1st year. It is thought that this live weight decrease may have originated from
the variability of the feeding conditions of the breeders until the pasture period. The difference
in the average LWBGP between the years was determined as very significant (P<0.01).

When the average LWBGP were evaluated according to single and twin lambing, they
were determined as 37.12+0.48 kg in twin lambs and 39.27+0.38 kg in single lambs. The effect
of lambing type on LWBGP was found to be very significant (P<0.01).

As a result of the study, the average LWBGP in lambs born to ewes aged 2, 3, 4, 5 and
< 6 years was determined as 21.51+0.94 kg, 22.79+0.44 kg, 25.06+0.51 kg, 27.38+0.53 kg, and
26.53%0.63 kg in the same order. Upon examining these values, it was understood that lambs
born to 5-year-old ewes had the highest (27.38+0.53 years, there is a continuous increase in the
average DLWGGP and a decrease at the age of 6 years. It can be stated that the reason for the
increase in weights of this period depending on the ewe age may be due to the increase in the
amount of milk given by their mothers every year depending on the age and the increase in the
birth weight of lambs.

For the interaction effect on birth weight, only the lambing type x year interaction was
found to be significant (P<0.01), while the other interaction effects were determined to be
insignificant. When Table 2 is examined, in terms of the LWBGP, among twin-born lambs was
3.44 kg in those born in 2019 compared to those born in 2018. Among single-born lambs, those
born in 2018 weighted5.02 kg more than those born in 2019.
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Live weight during the grazing period

In the population in which the study was carried out, lambs were grazed on the pastures
of the enterprises for an average of 86 days. During this period, the general average live weight
in lambs that evaluated the grazing period was determined as 13.76+0.22 kg.

Table 1. Least squares means and standard errors for birth weight, live weight at the beginning
of grazing period, live weight during the grazing period and live weight at the end of the grazing
period of Morkaraman lambs (g)

Tablo 1. Morkaraman ki kuzularin dogum agirligi, meralanma basi, meralanma donemi ve
meralanma sonu canli agirligina ait ortalamalar ve standart hatalart (kg)

Factors N X +Sx
Birth Weight
General Average 1032 3,67 £ 0,03
Years *x
2018 514 3,79 £ 0,04
2019 518 3,54 £ 0,05
Sex *
Female 507 3,51 £0,04
Male 525 3,76 0,04
Lambing Type **
Twin 274 3,45+0,05
Single 758 3,87 £ 0,04
Ewe Age **
2 66 3,52+0,11¢
3 264 3,59 +0,05b¢
4 259 3,64 £ 0,062
5 236 3,71 + 0,062
6> 207 3,850,072
Years X Sex *
Female 3,78+ 0,06
2018 Male 3,80 + 0,06
Female 3,36 + 0,06
2019 Male 3,71+ 0,06
Live Weight at The Beginning of Grazing Period
General Average 1031 24,82+ 0,27
Years *
2018 514 25,31+0,37
2019 517 24,27+0,39
Sex *x
Female 507 23,39+0,38
Male 524 26,25+0,38
Lambing Type **
Twin 275 23,92+ 0,43
Single 756 25,62+ 0,33
Ewe Age **
2 66 21,51+0,94¢
3 264 22,79+0,44¢
4 259 25,06+0,51b¢
5 235 27,3840,53b
6> 207 26,53+0,632
Lambing Type X Years **
Twin 2018 22,39+0,60
2019 25,83+0,61
Single 2018 28,23 +0,43
2019 23,02+ 0,51
Live Weight at The Grazing Period
General Average 1024 13,76+0,22
Years *x
2018 504 11,07+0,30
2019 520 16,75+0,32
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Continue of Table 1
Tablo 1’in devami

Sex NS
Female 507 13,49+0,31
Male 524 14,03+0,31
Lambing Type NS
Twin 273 13,35+0,35
Single 751 14,13+0,28
Ewe Age NS
2 65 15,98+1,10
3 261 14,40+0,37
4 258 13,24+0,44
5 235 11,90+0,45
6> 205 12,61+0,53
Lambing Type X Year: **
Tiwin 2018 11,77+0,49
2019 15,33+0,50
Single 2018 10,36+0,36
2019 17,89+0,43
Ewe Age X Lambing Type faded
’ Tiwin 11,43+1,14
Single 15,97£1,02
3 Tiwin 13,44+0,56
Single 13,53+0,44
4 Tiwin 14,66+0,73
Single 13,95+0,40
5 Tiwin 11,47+0,76
Single 14,25+0,41
6> Tiwin 14,82+0,84
- Single 12,96+0,61
Ewe Age X Years *
5 2018 11,25+0,75
2019 20,88+1,78
3 2018 10,53+0,48
2019 16,44+0,53
4 2018 12,41+0,52
2019 16,19+0,65
5 2018 10,70+0,63
2019 15,02+0,60
6> 2018 10,45+0,90
- 2019 17,29+0,51
Live Weight at The End of The Grazing Period
General Average 1024 38,25+0,30
Years **
2018 509 36,14+0,41
2019 515 40,60+0,45
Sex *x
Female 504 36,56+0,43
Male 520 39,95+0,43
Lambing Type **
Twin 273 37,12+0,48
Single 751 39,27+0,38
Ewe Age **
2 65 35,2241,07¢
3 261 36,1440,49¢
4 258 39,0240,57°
5 235 40,180,607
6> 205 39,95+0,7112
Lambing X Years **
Tiwin 2018 34,05+0,67
2019 40,95+0,68
Single 2018 38,23+0,49
2019 40,32+0,59

NS: Insignificant; *: P<0,05 (Significant); **: P<0,01(Very significant); a-c Differant in the same columns.
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The average values of this trait in Morkaraman lambs were found 11.07+0.30 kg for
2018 and 16.75+0.32 kg for 2019, according to years; 14.03+0.31 kg for males and 13.49+0.31
kg for females according to the sex of lamb; 13.35+0.35 kg for twins and 14.13+0.28 kg for
singles, according to lambing type; 14.46+0.78 kg for 2 age, 13.49+0.36 kg for 3, 14.30+0.42
kg for 4, 12.86+0.43 kg for 5 and 13.87+0.52 kg for 6 <, according to ewe age, respectively.
Female lambs with low birth weight and LWBGP have gained less live weight during the at the
grazing period compared to male lambs during the grazing period. In this period, male lambs
gained an average of 0.59 kg more live weight than females.

The difference between the means determined for this feature was found to be
insignificant. Among the factors affecting this trait, the effect of the year was found to be
significant (P<0.01). While the effect of the sex x years and ewe age x years was found to be
significant (P<0.05), and the effect of the lambing type x years and ewe age x lambing type was
found to be significant (P<0.01).

Live Weight at the end of the grazing period

The least-squares average value of the live weights of Morkaraman lambs at LWEGP is
38.25+0.30 kg. The effects of sex, lambing type, year, ewe age, and lambing type X year on
LWEGP were found statistically significant (P<0.01).

According to the sex of lambs, the average LWEGP was detected to be 39.95+0.43 kg in males
and 36.56+0.43 kg in females. When these averages were considered, it was determined that
the difference of 3.41 kg between the sexes was statistically very significant (P<0.01). When
the average LWEGP were evaluated according to single and twin birth type, they were revealed
as 37.12+0.48 kg in twin lambs and 39.27+0.38 kg in single lambs. The effect of birth type on
LWEGP was found to be very significant (P<0.01). As a result of the study, the average live
weight values at LWEGP were 35.22+1.07 kg, 36.14+0.49 kg, 39.02+0.57 kg, 40.18+0.60 kg,
and 39.95+0.71 kg in lambs born to mothers aged 2, 3, 4, 5, and 6 < years, respectively. Upon
examining these values, it was determined that lambs of 5-year-old mothers had a higher
average LWEGP compared to lambs born to mothers of other ages, and there was a weight
difference of up to 4.96 kg between them and lambs of 2-year-old mothers, which had the
smallest value.

According to the analysis of variance results, it was revealed that the difference between
the average live weights at the end of the grazing period obtained from lambs of mothers of
different ages was very significant (P<0.01). Among the interactions whose effects on LWEGP
only the effect of birth type x year interaction was significant (P<0.01), and the effect of all
other interactions was insignificant.

Daily live weight gain from the birth to the beginning of the grazing period

As seen in Table 2, the average DLWGBBGRP in the studied lambs was 226.16+3.17 g.
Considering the sex, the average of DLWGBBGP was determined as 235.69+4.51 g in male
lambs and 216.63+4.45 g in female lambs. According to the lambing type, the average value of
this trait was obtained as 220.64+5.05 g in twins and 231.13+£3.94 g in singletons. When the
effect of year on daily live weight gain in this period was examined, the average value was
214.944+4.34 g in lambs born in 2018 and 238.63+4.64 g in lambs born in 2019. For this trait,
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the average difference between the years was found to be very significant (P<0.01). As a result
of the study, DLWGBBGP in lambs born to ewes aged 2, 3, 4, 5, and< 6 years was
185.06+11.02 g, 203.30+£5.17 g, 224.42+6.04 g, 263.90+6.30 g, and 243.85+7.42 g in the same
order. Upon examining these values (Table 2), it was observed that lambs of 5- year-old mothers
had higher DLWGBBGP than the others.

As a result of the analysis of variance, it was revealed that, among the environmental
conditions whose effects on DLWGBBGP were examined, sex, ewe age, lambing type X years
interaction and ewe age x years interaksiyonu had a very significant effect (P<0.01), and the
year, lambing type and sex x lambing type interaction had a significant effect (P<0.05).

Daily live weight gain during grazing period

The mean of the least-squares and standard error values of DLWGGP obtained from
Morkaraman lambs that went out to the pasture at an average age of 91 days were determined
as 141.72+2.57 g (Table 2).

The mean value of this trait was found to be 142.86+3.645 g in male lambs and
140.58+3.629 g in female lambs. Considering the birth type, the mean values of this trait were
determined as 135.57+4.06 g and 7.25+3.24 g for single and twin-born lambs, respectively.
Based on the mean values, the difference of 11.68 g was in favor of single lambs. Considering
the years in the study, the mean values were determined as 110.144+3.51 g for 2018 and
176.80+3.78 g for 2019. The daily live weight gains of lambs born from mother ewes of 5
different ages (2, 3, 4, 5 and 6 <) during their stay in the grazing period were 145.04+9.06,
142.67+4.18, 149.00+£4.86, 123.74+5.06 and 148.96+£6.04 g, in order of age.

As a result of the analysis of variance, the effect of years, ewe age, sex X years
interaction and ewe age x lambing type on DLWGGP was found to be very significant (P0.01),
and the effect of ewe age x years on DLWGGP was determined to be significant (P<0.05).

Daily live weight gain from the birth to the end of the grazing period

The average age of lambs at the end of the grazing period is 182 days. During this period,
the least-squares average of DLWGEGP was determined as 192.94+1.69 g. Considering the
sex, the average DLWGEGP was found to be 200.62+2.39 g in male lambs and 185.25+2.38 g
in female lambs. In general, as expected, male lambs achieved higher live weight gain. The
effect of sex on the average of these parameters was very significant (P<0.01). Based on
lambing type, the values obtained for this trait were 191.03+£2.67 g in twins and 194.65+£2.13 g
in single. During DLWGEGP, the difference in daily live weight gain in two different lambing
types in lambs of this breed was determined to be statistically insignificant. The average daily
live weight gain from the birth to the end of the grazing period was 186.444+2.30 g in lambs
born in 2018 and 200.15+2.48 g in lambs born in 2019. According to the analysis of variance
applied, the difference between the year groups for DLWGEGP was found to be very significant
(P<0.01).

Ewe age is one of the discrete variables affecting live weight gain. As a result of the
study, the average daily live weight gain of lambs born to ewes aged 2, 3, 4, 5, and < 6 years at
the end of the grazing period was 176.83+5.95 g, 183.03+2.74 g, 197.34+3.19 g, 201.92+3.32
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g, and 201.54+3.96 g, respectively. When these results were examined, it was understood that
lambs of 5-year-old ewes had a higher average DLWGEGP compared to the others (Table 2).

Table 2. Least squares means and standard errors for daily live weight gains from the birth to
the beginning and the end of the grazing period, and daily live weight gains during the grazing
period of Morkaraman lambs (g)
Tablo 2. Morkaraman irki kuzularin dogumdan mera basina, merasonu kadarki siirede ve mera
doneminde giinliik canli agwrlik artislarina ait en kiiciik kareler ortalamalar: ve standart

hatalart (g)

Factors

N

X + Sx

Daily Live Weight Gain from the Birth to The Beginning of The Grazing Period

General Average 1031 226.16+3.17
Years *
2018 513 214.944+4.34
2019 518 238.63+4.64
Sex **
Female 507 216.63+4.45
Male 524 235.694+4.51
Lambing Type *
Twin 274 220.64+5.05
Single 757 231.13+3.94
Ewe Age **
2 66 145.04+9.06°
3 264 142.67+4.18°
4 259 149.00+4.862
5 235 123.74+5.06°
6> 207 148.96+6.04°
Lambing Type X Sex *
Twin Female 218.75+7.49
Male 222.54+6.78
Single Female 214.73+£5.10
Male 247.52+6.01
Lambing Type X Years *x
Twin 2018 196.98+7.04
2019 250.23+7.20
Single 2018 232.9045.07
2019 229.35+6.04
Ewe Age X Years **
5 2018 188.76+10.89
2019 177.66+24.89
3 2018 198.54+6.89
2019 208.06+7.71
4 2018 227.85+7.50
2019 220.10+9.47
5 2018 230.38+9.09
2019 297.42+8.72
6 2018 229.17+12.85
2019 258.53+7.43
Daily Live Weight Gain During The Grazing Period
General Average 1031 141,774+2,57
Years *x
2018 513 110,1443,51
2019 518 176,80+3,78
Sex NS
Female 507 140,58+3,63
Male 524 142,86+3,65
Lambing Type NS
Twin 274 135,58+4,06
Single 757 147,2543,24
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Ewe Age ol
2 66 185,06+11,024
3 264 203,30+5,17¢
4 259 224,42+6,042°
5 236 263,90+6,302
6> 207 243 85+7,422
Years X Sex Hx
Female 116,74+4,81
2018 Male 103,55+5,11
Female 167,07+5,49
2019 Male 186.53+5.20
Ewe Age X Lambing Type **
2 Tiwin 98,94+13,24
Single 168,09+11,86
3 Tiwin 133,23+6,58
Single 152,11+5,15
4 Tiwin 147,59+8,54
Single 150,40+4,63
5 Tiwin 112,66+8,90
Single 134,82+4,82
6> Tiwin 167,10+9,75
- Single 130,82+7,12
Ewe Age X Years *
5 2018 109,35+8,75
2019 216,42+20,79
3 2018 103,10+5,58
2019 182,24+6,21
4 2018 122,84+6,03
2019 175,16+7,61
5 2018 99,12+7,30
2019 148,36+7,01
6> 2018 116,31+10,49
= 2019 181,61+5,98

Daily Live Weight Gain From The Birth to The End of The Grazing Period

General Average 1032 192,94+1,69
Years *x
2018 514 186,44+2,30
2019 518 200,15+2,48
Sex *x
Female 507 185,25+2,38
Male 525 200,62+2,39
Lambing Type NS
Twin 274 191,03+2,67
Single 758 194,65+2,13
Ewe Age **
2 66 176,826+5,95P
3 264 183,029+2,74b
4 259 197,33743,192
5 236 201,918+3,322
6> 207 201,542+3,962
Lambing Type X Sex *
Twin Female 187,44+3,96
Male 194,61+3,58
Single Female 183,284+2,79
Male 206,03+3,21
Ewe Age X Years *
2 2018 172,20+5,75
2019 186,08+13,65
3 2018 172,47+3,67
2019 193,59+4,08
4 2018 199,51+3,96
2019 195,16+4,10
5 2018 197,37+4,80
2019 206,47+4,60
6> 2018 190,65+6,89
- 2019 212,43+3,93

5 (1): 24-39, 2022
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NS: insignificant; *: P<0,05 (Significant); **: P<0,01(Very significant); a-c Differant in the same columns.

When the interaction effects of intermittent environmental factors on DLWGEGP were
evaluated, it was determined that only the effect of sex x lambing type and ewe age x birth type
was significant (P<0.05).

Discussion and Conclusion

When Table 1 is examined, among the studies conducted on Morkaraman breed with
the general average BW, it was found to be lower than the values (4.69 kg, 4.26 kg, 4.19 kg,
4.10 kg, 4.19 kg, 3.97 kg, 4.74 kg, 4.19 kg, 3.71 kg, 3.81 kg, 3.80 kg, and 4.29 kg) reported by
Macit (1994), Yaprak et al. (1996), Bilgin et al. (2004), Aksakal and Macit (2009), Kopuzlu
and Sezgin (2017), Gézyuman (2018), Sezgin (2019), Yilmaz (2020), Cizmar et al. (2013), and
Tiirkmen and Cak (2021), it was found to be higher from the values (2.91 kg, 3.37 and 3.46 kg,
3.50 kg, 3.38 kg and 3.17 kg) reported by Macit (2001), Kopuzlu et al. (2011) in elite and base
flocks, Kopuzlu et al. (2014) and Bozgiillii (2019) and close to the values (3.73 kg and 3.71 kg)
reported by Tiirkyilmaz (2014).

The average live weight of lambs at LWBGP is 24.82+0.27 kg, and when this value is
compared with the results obtained from other studies on the same breed, it was found to be
higher than the values determined by Macit (1994), Yaprak et al. (1996), Aksakal and Macit
(2009), Kopuzlu et al. (2011), Kopuzlu et al. (2014), Kopuzlu and Sezgin (2017), Sezgin
(2019), Yavuz (2015) and Sezgin (2019) and it was lower than the results reported by Sezgin
(2016) and Bozgiillii (2019). In the studies examined, as in this study, it was determined that
the average live weight of the lambs born from these ewes increased with the increase in the
age of the ewe.

Female lambs with low BW and LWBGP gained less live weight in the pasture
compared to male lambs during their stay in the grazing period. Male lambs gained an average
of 0.59 kg more live weight than females. The difference between the means determined for
this trait was found to be insignificant. The results obtained for the sexes in this study were
found to be lower than the values reported by Isik and Kaya (2011) for Tuj male and female
lambs.

When the average LWEGP (38,25+0,30 kg) obtained in the studied 1024 heads of
Morkaraman sheep is compared with other studies, it was determined to be higher than the
values reported by Macit (1994) 28.26+0.109 kg, Yaprak et al. (1996) 29.61+1.22 kg, Aksakal
and Macit (2009) 35.5+£0.72 kg, Koncagiil et al. (2013), and Kopuzlu et al. (2014) 37.4+0.09
kg and lower than the values reported by Kopuzlu et al. (2011) 41.26+0.26 kg, Sezgin (2016)
39.63 kg, Kopuzlu and Sezgin (2017) 39.45+0.719 kg, and Sezgin (2019) 41.59+0.110 kg.
When the lambing type was evaluated according to the years, it was determined that both single
and twin lambs born in 2019 had higher live weight at the end of the grazing period than the
lambs with the same birth type born in 2018. When the birth type and years were examined
together in terms of this weighted average, it was determined that the difference between the
averages of lambs born in two different years was 6.90 kg in twin-born and 2.09 kg in single-
born.
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The average value (226.16+3.17 g) determined for DLWGBBGP was lower than the
value (249.8146.60 g) determined in the elite flock by Kopuzlu et al. (2011) researching with
Morkaraman lambs, Kopuzlu et al. (2014), Sezgin (2016), Kopuzlu and Sezgin (2017), and
Sezgin (2019) and higher than the value (203.38+1.48 g; 210.97+0.73 g) determined by
Kopuzlu et al. (2011) in intermediate elite and base flocks. According to the results of the study
performed by Yavuz (2015) with Akkaraman lambs, it was obtained to be higher (218.7+2.3
g). Considering the sex x birth type interaction, when the values determined for DLWGBBGP
were examined, it was found that both male and single-born lambs had a higher value than male
and twin-born lambs, and female and twin-born lambs are a higher than twin and single-born
lambs. For this feature, according to both lambing types, it was determined that the values
obtained from male lambs were higher than the values obtained from female lambs. Considering
the interaction of ewe age x years, Considering the mother age x years interaction, it was
determined that DLWGBBGP was higher in lambs with 2, 4 and 5 ewe age in 2018 and 3 and
6 > ewe age in 2019. When the values of this trait were examined, the highest and lowest live
weight gains between years were obtained from lambs born from the ewe age of 5 and 4 years,
respectively.

In the studied flock, DLWGGP was 142.86+3.645 g in males and 140.58+3.629 g in
females. While these values obtained according to sex were found to be higher than the values
reported by Aksakal and Macit (2009) and Tiirkyilmaz (2014); found smaller than the value
reported by Isik and Kaya (2011) for Tuj lambs, Kopuzlu et al (2016) and Sezgin (2019) for
Morkaraman lambs. Based on the average values of this trait according to the lambing type, the
difference of 11.68 g was in favor of single-born lambs. According to birth types, the values
obtained for Morkaraman lambs were found to be higher than those determined by Aksakal and
Macit (2009) for Awassi and Morkaraman lambs, and Tiirkyilmaz (2014) for Morkaraman and
Romanov x Morkaraman crossbred lambs and were found to be lower than the values
determined by Sezgin (2019) for Morkaraman and Akkaraman lambs and by Kopuzlu et al
(2014) for same breed lambs. The difference of 66.66 g between the years for the daily live
weight gain of the lambs during their stay in the pasture may be partly due to the changing
pasture quality, operating conditions and shepherding activities. For this trait, when examining
the mean values of lambs born between 2 and 6 < ewe age, it was determined that the lambs
that made the least use of the pasture were the lambs born from ewes with the age of 5. Despite
this, the lambs were determined as the lambs with the highest body weight per pasture, LWBGP
and LWEGP, Daily live weight gains average at the beginning and end of the grazing period
and according to the lambs of other ewe ages. When the findings of daily live weight gain in
lambs during the grazing period are compared with other similar studies, the average value
determined in the study was found to be higher than the values reported by Macit (1994)'s and
Aksakal and Macit (2009)'s for lambs with 3-6 ewe age, and Tiirkyi1lmaz (2014)'s for lambs
with 2-6 ewe age.

The average daily live weight gain (192.94+1.69 g) obtained in Morkaraman lambs at
the end of the grazing period was found to be lower than the values reported by Kopuzlu (2011)
and Kopuzlu and Sezgin (2017) and higher than the value reported by Sezgin (2019).
Considering the sex, the average DLWGGP was found to be 15.37 g higher in male lambs than
in female lambs. When the studies on the subject were examined, it was determined that the
live weight gain of male lambs in this period was higher in this study as well. In the study, the
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values obtained for this live weight gain in both sex were found to be lower than the reports by
Sezgin (2019). When DLWGEGP were examined, the average values were higher for female
and twin-born lambs compared to female and single-born lambs (4.16 g), and male and single-
born lambs compared to male and twin-born lambs (11, 42 g). According to the values
determined for this feature, the average values of the lambs born in 2018 between the 2 and 5
years ewe age increased gradually and the decrease in the 6 years ewe age was determined. In
2019, it was observed that the average value of lambs born from 2 to 6 years ewe ages increased
as the ewe age increased. When these values were examined, the highest average value was
obtained in 2019 and 6 > ewe aged lambs (212.4343.925 g), and the lowest average value was
obtained in 2018 and 2 ewe aged lambs (172.20+5,745 g).

In the current study, the traits addressed as the growth performances of Morkaraman
lambs under the local conditions of Erzurum province were determined, and these performances
were compared with studies carried out with various local breeds. Based on performance values
such as live weight and daily live weight gain under the local and pasture conditions of the
province, it was concluded that lambs could reach the desired slaughter live weight at the end
of the grazing period.

Acknowledgment
We would like to thank the breeders who allowed us to use their lambs during the study.

References

Aksakal, V., Macit, M., 2009. Farkl1 yetistirme sistemleri uygulanan Ivesi ve Morkaraman 1rk1
kuzularin  biliylime-gelisme  6zellikleri  bakimindan  karsilagtirilmasi. Erzincan
Universitesi Fen Bilimleri Enstitiisii Dergisi. 1(2): 121-134.

Anonymous, 2011. Domestic animal genetic research in Turkey. Republic of Turkey Ministry
of Food Agriculture and Livestock General Directorate of Agricultural Research and
Policy. Ankara, Turkey. 32-34 p.

Bilgin, O.C., Esenbuga, N., Macit., M., Karaoglu, M., 2004. Growth curve characteristics in
Awassi and Morkaraman sheep. Part I: Comparison of nonlinear functions. Wool Tech
Sheep Breed, 52, 1-7.

Bozgiillii, O., 2019. Morkaraman 1rk1 kuzularin merada performans dzelliklerinin belirlenmesi.
Yiiksek Lisan Tezi, Atatiirk Universitesi, Fen Bilimleri Enstitiisii, 17-26 s.

Csizmar, N., Gyori, Z., Budai, C., Olah, J, Kovacs A., Javor, A., 2013. Influence of birth type
and sex on the growth performance of Dorper lambs. Scientific Papers Animal Science
and Biotechnologies. 46(2): 347-350.

Gozyuman, B., 2018. Morkaraman ve Tuj koyunlarinda kolostrum kalitesinin kuzularda
biiyiime-gelisme ve yasama giiciine etkisi. Yiiksek Lisans Tezi, Atatiirk Universitesi,
Fen Bilimleri Enstitiisii, 39-43 s.

Isik, S., 2010. Bafra koyununun (Sakiz X Karakaya G1) Kazim Karabekir Tarim Isletmesi
sartlarinda dol verimi, yasama giicii ve biiyiime Ozellikleri. Doktora Tezi, Kafkas
Universitesi, Saglik Bilimleri Enstitiisii, 27-40 s.

37

Hayvan Bilimi ve Uriinleri Dergisi / Journal of Animal Science and Products (JASP)



Determination of Some Growth Traits in Morkaraman Lambs 5 (1): 24-39, 2022

Kayalik, M., 2009. Tiim yonleriyle Morkaraman koyunlari. Yiiksek Lisans Tezi, Yiiziincii yil
Universitesi, Fen Bilimler Enstitiisii, 26-79 s.

Koncagiil, S., Vural, M. E., Karatas, A., Akca, N., Bing6l, M., 2013. Reproductive performance
of ewes and growth characteristics of lambs in Zom Sheep reared in Karacadag
District. Kafkas Univ Vet Fak Derg. 19: 63-68.

Kopuzlu, S., Yiiksel, S., Sezgin, E., Biberoglu, O., Keskin, M., Karaguhalilar, A., 2011.
Morkaraman koyun irkinin Halk Elinde Islah1 Projesi raporu. Tarimsal Arastirmalar ve
Politikalar Genel Miidiirliigii. Proje No Tagem/06/08/01/01, 100-110 s.

Kopuzlu, S., Sezgin, E., Yiiksel, S., Ozliitiirk, A., Biberoglu, O., Esenbuga, N., Bilgin O.C.,
Bayram, M., Keskin, M., 2014. Phenotypic and genetic parameters for growth
characteristics of Morkaraman sheep. Journal of Applied Animal Research. 42: 1, 97-
102.

Kopuzlu, S., Celebi, S., Yorik, M.A., 2016. Erzurum ilinde kiigiikbas hayvanciligin mevcut
durumu ve potansiyeli. Alinteri Zirai Bilimler Dergisi. 30: 60-69.

Kopuzlu., S., Sezgin E., 2017. Erzurum meralarinda yetistirilen Morkaraman, Morkaraman X
Akkaraman ve Romanov x Morkaraman (F1) melezi kuzularin bazi biiyiime 6zellikler.
Y.Y. Universitesi Tar. Bil. Dergisi. 27(2): 259-267, Van.

Macit, M., 1994. Atatiirk Universitesi Tarim Isletmesi’nde yetistirilen Ivesi ve Morkaraman
koyunlarin yar1 entansif sartlarda bazi O6nemli verim Ozellikleri bakimindan
karsilastirilmasi. Yiiksek Lisans Tezi. Atatiirk Universitesi, Fen Bilimleri Enstitiisii, 48-
49s.

Macit, M., Karaoglu, M., Esenbuga, N., Kopuzlu, S., Dayioglu, H., 2001. Growth performance
of purebred Awassi, Morkaraman, and Tushin lambs and their crosses under semi-
intensive management in Turkey. Small Rumin. Res. 41: 177-180.

Mis, A., Oztiirk, Y., 2018. Akkaraman toklularda besi performansi, kesim ve karkas dzellikleri.
Mehmet Akif Ersoy Universitesi Saglik Bilimler Enstitiisii Dergisi. 6(2):72-83.
Semerci, A., Celik, D., 2016. Tiirkiye’de kiiciikbas hayvan yetistiriciliginin genel durumu.

Mustafa Kemal Universitesi Ziraat Fakiiltesi Dergisi. 21(2): 182-196.

Sezgin, E., 2016. Halk Elinde Hayvan Islah1 Ulkesel Projesi sonu¢ raporu “Bingdl ilinde
Morkaraman koyun wrki 1.” T.C. Gida, Tarim ve Hayvancilik Bakanligi Tarimsal
Arastirmalar ve Politikalar Genel Midiirligi. Proje no TAGEM/06/08/01/01-
12MOR2011-01, 78-120 s.

Sezgin, E., 2019. Farkli meralarda otlatilan morkaraman ve akkaraman kuzularin performans
ozelliklerinin belirlenmesi. Yiiksek Lisans Tezi. Atatiirk Universitesi, Fen Bilimleri
Enstitiisi, 23-25s.

TUIK, 2020. Hayvancilik istatistikleri. https://biruni.tuik.gov.tr/medas/?kn=101&locale=tr
Access date: 21.06.2021.

Tirkmen, C., Cak, B., 2021. Caldiran’da yetistirilen Akkaraman koyunlarmin bazi verim
ozelliklerinin arastirilmasi. Van Saglik Bilimleri Dergisi. 14(1): 63-73.

Tiirky1lmaz, D., 2014. Atatiirk Universitesi Ziraat Isletmesi’nde yetistirilen saf Morkaraman ve
Romanov X Morkaraman melez kuzularin d6l verimi, bilyiime-gelisme ve kesim-karkas
ozelliklerinin belirlenmesi. Yiiksek Lisans Tezi. Atatiirk Universitesi, Fen Bilimleri
Enstitiisti, 39-61 s.

38

Cilt/Volume: 5, Sayi/Issue: 1 2022



Sahin, Kopuzlu

Yaprak, M., Macit, M., Emsen H., 1996. ivesi ve Morkaraman koyunlarinda hemoglobin (Hb)
tipleri ile cesitli verim oOzellikleri arasindaki iliskiler. Atatiirk Universitesi Ziraat
Fakiiltesi Dergisi. 27(3): 387-397.

Yavuz, I.H., 2015. Akkaraman kuzularinda yasama giicii, biiyiime ve viicut dl¢iileri. Yiiksek
Lisans Tezi. Harran Universitesi, Fen Bilimleri Enstitiisii, 59 s.

Yilmaz, B., 2020. Igdir ili halk elinde yetistiriciligi yapilan morkaraman koyunlarinin bazi
reprodiiktif dzellikleri. Yiiksek Lisans Tezi. Kafkas Universitesi, Saglik Bilimleri
Enstitusu, 9-35 s.

39

Hayvan Bilimi ve Uriinleri Dergisi / Journal of Animal Science and Products (JASP)



Joumnal of AnimalSeience and Products (JASP] 5 (1): 40-47, 2022

[nternational peer=revieweds journal

Farkh Sigir Irklarinda Kolostrum Kalitesinin Arastirilmasi

Jale METIN KIYICI™,, Berna SEVISOGLU!

Erciyes Universitesi, Ziraat Fakiiltesi, Zootekni Boliimii, 38039, Kayseri, Tirkiye

Jale METIN KIYICI, ORCID No: 0000-0002-5030-5748,
Berna SEVISOGLU, ORCID No: 0000-0002-8979-346X

MAKALE BIiLGIiSi OZET

Arastirma Makalesi

Gelis : 26.10.2021
Kabul: 22.06.2022

Anahtar Kelimeler

Kolostrum kalitesi
Brix refraktometre
Siyah Alaca

Jersey

Simental

Danimarka Kirmizisi

* Sorumlu Yazar

jalemetin@erciyes.edu.tr

Calismada 4 farkli sigir wkinda (Siyah Alaca, Jersey, Simental,
Danimarka Kirmizisi) dogum sonrast brix refraktometre ile kolostrum
kalitesinin belirlenmesi ve elde edilecek sonuglarin karsilastirilmasi
amaclanmigtir. Calismada, 56 bas Siyah Alaca, 29 bas Jersey, 12 bas
Simental ve 10 bas Danimarka Kirmizisi olmak iizere 4 farkli irktan
toplam 107 adet Kkolostrum numunesi arastirilmigtir. Kolostrum
kalitesinin tespit edilmesinde kolostrum brix refraktometre kullanilmis
olup sonuglar % oranlar olarak ifade edilmistir. Calismadan elde edilen
sonuglar kolostrum brix degeri bakimindan irklar arasidaki farkliliklarin
istatistiki diizeyde 6nemli (P<0.05) oldugunu gostermistir. Irklara gore
en yiiksek kolostrum brix degeri %27.8 ile Simental irkinda belirlenmis
bunu sirastyla %27.5 ile Danimarka Kirmizisi, %27.2 ile Siyah Alaca ve
%26.0 Jersey irki takip etmistir. Laktasyon sayisi, kuru dénem siiresi,
buzagi dogum agirlig1 ve buzagilama mevsimi faktorlerinin kolostrum
brix degeri diizeyine etkisinin istatistiksel olarak onemli olmadig
belirlenmistir (P>0.05). Calismada, Kkolostrum brix degerinin rklar
arasinda farklilik gosterdigi ancak bu parametre iizerinde incelenen diger
faktorlerin etkisinin 6nemli olmadig1 sonucu ortaya ¢ikmustir.
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In this study, it was aimed to compare and determine the quality of
colostrum by brix refractometer in the postpartum period in 4 different
cattle breeds (Holstein, Jersey, Simental, Danish Red). In the study were
used 107 colostrum samples that from 4 different breeds of cows, 56
Holstein, 29 Jersey, 12 Simmental and 10 Danish Red. Colostrum brix
refractometer was used to determine the colostrum quality and the
results were expressed as % ratios. In the study, the differences between
breeds in terms of colostrum brix value were statistically significant
(P<0.05). According to the breeds, the highest colostrum brix value was
determined in the Simmental breed (27.8 %), followed by the Danish
Red (27.5 %), the Holstein (27.2 %) and the Jersey breed (26.0 %),
respectively. In the study, the effect of lactation number, dry period
lenght, calf birth weight and calving season on colostrum brix value was
not statistically significant (P>0.05). In the study, it was concluded that
the colostrum brix value differed between breeds, but the effect of other
factors examined on this parameter was not significant.
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Halk arasinda agiz siitii olarak da bilinen kolostrum, memeli canlilarda dogum
sonrasinda salgilanan; renk, tat, koku ve kompozisyon olarak siitten farklilik gdsteren,
besleyici degeri yiiksek bir sivi olarak belirtilmistir (Levieux ve Ollier 1999; Kehoe ve ark.,
2007). Kolostrumun normal siitten en énemli farklilig1 besin madde icerigidir (Ozhan ve ark.,
2009). Igeriginde bulunan immiinoglobulinler kolostrumun agi1z yoluyla tiiketilmesi sayesinde
yeni dogan yavrulara geger ve bu sekilde buzagilar annenin sahip oldugu antikorlar1 alarak
bagisiklik kazanmis olurlar (Hurley ve Theil 2013; Yang ve ark., 2015). Yeni dogan
buzagilarda maternal kolostrum ile yeterli diizeyde IgG saglanmasi buzagilarda pasif
bagisiklik yetersizligi riskinin ortaya ¢ikmamasi igin gereklidir (Quigley ve ark., 2013).

Kolostrumun besin madde icerigi bircok faktdrden etkilenmektedir. Ornegin inegin
yasi, ki, ineklere gebelik Oncesi uygulanan beslenme programi, kuruda kalma siiresi, giic
dogum vb pek cok faktor kolostrum kalitesi iizerine etkili olmaktadir (Quigley 1998;
Arthington 1999; Earley ve Fallon, 1999; Morin ve ark., 2001). Serum IgG konsantrasyonu
iizerine 1rk etkisinin kandan siitliin olusumu sirasinda gecen immunoglobulinlerden
kaynaklandig1 bildirilmektedir (Murphy ve ark., 2005). Yeni dogan buzagilarda bulasici
hastaliklardan korunmadaki basar1 anneden kolostruma kolostrumdan yenidogana gegen
IgG'nin pasif transferine baglidir (Smith ve ark., 1964).

Son yillarda buzagilardaki pasif transfer durumunu (PTD) degerlendirmek ve
kolostrum Kalitesini 6lgmek amaciyla kolostrum brix refraktometresi pratik bir arag olarak
kullanilmaya baslanmistir. Refraktometre sivilarin yogunlugunu 1s1k kullanilarak belirlemede
kullanilan bir alettir. Kolostrum kalitesini belirlemek igin refraktometre brix skalasina gore
kalibre edilerek kullanilmakta ve % olarak okunmaktadir. Refraktometre sivi numuneden
gectiginde 151k yolunda kirilan 151k miktarina goére Olgim yapmaktadir. Isiktaki biikiilme
kolostrum igeriginde bulunan protein yogunluguyla dogru orantili oldugundan protein miktari
ne kadar fazlaysa biikiilme oran1 da o kadar yogun olmaktadir. Kolostrumdaki proteinin
biiyiik bir kismimni 1gG (%80-85) olusturur. Dolayisiyla kolostrumlarda 1gG igerigi ne kadar
yiiksekse 151k biikiilmesi de o derece yogun olur. Fleenor ve Stott (1980) yaptiklar1 ¢alismada
kolostrumun IgG igerigi ile kolostrum yogunlugu arasinda 6nemli bir iliski (P<0.01)
bildirmislerdir. Kaliteli kolostrum (50 mg/ml) icin brix skoru esik degeri ¢esitli literatiirlerde
% 18 ila % 23 araliginda bildirilmistir (Chigerwe ve ark., 2008; Bielmann ve ark.,
2010; Morrill ve ark., 2012; Quigley ve ark., 2013).

Buzagilarda PTD’ nun belirlenmesinde en ideal sonuglarin direkt IgG diizeyini 6l¢en
testler oldugu bilinmektedir, Ancak bu testlerin maliyetlerinin yiiksek ve raf dmiirlerinin kisa
olmasi, teknik ekipman ve laboratuvar ortami gerektirmesi gibi bir kisim dezavantajlar1 s6z
konusudur. Bunun yerine daha basit, daha ucuz, daha kolay, daha dayanikli, kolostral
sicakliktaki yilin mevsimi ve diger faktorlerdeki degisikliklere karsi daha az hassasiyette
olmas1 ve g¢iftlikte basarili bir sekilde uygulanabilmesi nedeniyle brix refraktometrenin
glivenilir bir arag olarak kullanilabildigi belirtilmistir (Aydogdu ve ark., 2019; Quigley ve
ark., 2013). Kolostral IgG' nin bireysel siit inekleri arasinda farklilik gosterdigi gosterilmistir,
ancak farkli irklar ve performans seviyelerine iligkin karsilagtirmali veriler azdir (Kessler ve
ark., 2020).
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Bu nedenle yapilan bu c¢alismada, kolostrum brix refraktometre ile belirlenen
kolostrum kalitesinin irklar arasinda karsilastirilmasi ve bunu etkileyen bir kisim faktorlerin
arastirilmasi amaglanmistir.

Materyal ve Yontem

Calisma Adana ili Sarigam ilgesinde bulunan 6zel bir siit sigirciligi isletmesinde
yuritilmiistir. Calismada 1 Ocak- 31 Mart 2021 tarihleri arasinda buzagilayan Siyah Alaca
(56 bas), Jersey (29 bas), Simental (12 bas) ve Danimarka Kirmizis1 (10 bas) irki inek ve bu
ineklerden dogan buzagilara ait veriler kullanilmistir. Isletmenin bulundugu bélge (Adana-
Sarigam) 37° 6' 12.3948" enlem ve 35° 31’ 19.1964" boylam iizerinde olup ortalama deniz
seviyesinden yiiksekligi 240 metredir. Fenotipik veriler isletmenin rutin uygulamalarindan ve
isletme kayitlarindan elde edilmis bu nedenle etik onaya gerek duyulmamastir.

Inek ve buzagilarin ki, dogum tarihi, laktasyon sayisi, buzagi cinsiyeti, buzagi
dogum agirhigi kayitlar1 siirii yonetim sisteminden almmustir. Isletme rutininde dogumu
yaklagan inekler tahmini dogum tarihinden 3-4 giin 6nce dogum bdélmesine alinmakta ve
dogumdan 3 giin sonrasina kadar bu bolmelerde tutulmustur. Kolostrum ineklerden sagilarak
kolostrum tankinda toplanmakta ve buzagilara biberonla bireysel buzagi bolmelerinde
icirilmistir. Calismada kolostrum kalitesinin belirlenmesinde kolostrum yogunlugu esas
alinarak Olglim yapma teknigine dayali olan kolostrum brix refraktometre kullanilmistir.
Kolostrum 6rnekleri dogum yapan inekten dogumu takiben ilk 2 saat i¢inde 50 cc lik seffaf
tiiplere alinmis ve bu orneklerden kolostrum kalitesi belirlenmistir. Calismada kullanilan
kolostrum brix refraktometre ve kullanim sekli Sekil 1’ de verilmistir.

Gozle bu
noktadan
okuma yapihr

Buraya 2 damla
kolostrum konulur

Gozlenen
rakam
kaydedilir

Sekil 1. Calismada kullanilan kolostrum brix refraktometre ve kullanim sekli
Figure 1. Colostrum brix refractometer used in the study and its usage

Kuru doénemdeki beslemenin kolostrum kalitesini etkiledigi (Sellers 2001), gebeligin
son doneminde yetersiz beslenen ineklerde kolostrum iiretiminin 6nemli dl¢lide azaldig: (Selk
2003) bildirilmektedir. Yapilan bu g¢alismada kuru donem periyodundaki ineklere isletme
rutininde yapilan besleme uygulanmis tiim inekler ayni o6zellikte ve miktarda rasyonla
beslenmislerdir. Su ihtiyaglar1 ad libitum olarak saglanmistir. Kuru donemlerde ineklere
verilen TMR’ 1n bilesimi ve igerikleri Tablo 1’ de verilmistir.
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Tablo 1. Kuru donemlerde ineklere verilen TMR’ 1n bilesimi ve icerikleri
Table 1. Composition and nutrient contents of TMR given to cows at dry periods

Yem Hammaddesi

Kuru Dénem 1
(gebeligin 220-245. giinleri)

Kuru Dénem 2
(gebeligin 245 giinii-dogum)

Masir silaji, g 8000 7500
Kuru yonca otu, g 500 0
Fistik sapi, g 500 0
Bugday samani, g 3600 4000
Meserasyon, g 500 0
Konsantre siit yemi, g 3500 2500
Konsantre kuru déonem yemi, g 800 1100
Cigit, g 600 700
Pamuk tohumu kiispesi, g 400 400
Portakal posast, g 7000 5000
Bugday kepegi, g 400 400
Vitamin-mineral premiksi, g 35 35
Toplam, g 25835 21635
Icerik? Kuru Dénem 1 Kuru Dénem 2
Kaba yem, % KM 31.3 30.6
Kesif yem, % KM 68.7 69.4
Kuru madde, kg 135 11.7
Ham protein, % KM 10.4 10.0
ME, Mcal/kg KM 2.2 2.1

Kolostrum kalitesine itk ve diger faktorlerin etkisi General Linear Model (GLM)

prosediiriine gore En Kiigiik Kareler Ortalamas1 (EKM) dikkate alinarak SPSS (22.0) paket
programinda analiz edilmistir. Ortalamalar arasindaki farklarin karsilastirilmasinda Duncan
coklu karsilastirma testi kullanilmistir.

Bulgular

Calismada 1rk faktoriiniin kolostrum brix degerine etkisi istatistiksel olarak onemli
(P<0.05) bulunmustur. Irklara gore ineklerde belirlenen kolostrum brix degeri ortalamalari ve
standart hatalar1 Tablo 2’ de verilmistir.

Tablo 2. Irklarda belirlenen kolostrum brix degeri ortalamalari ve standart hatalari (%)
Table 2. Means and standard errors of colostrum brix values determined in breeds (%)

Brix Degeri
Irk N X+S, Minimum Maksimum P
Siyah Alaca 56 27.2+0.3%® 26.62 27.77
Jersey 29 26.0 +0.4° 25.20 26.77
Simental 12 27.8+0.6% 26.60 29.07 0.034
Danimarka Kirmizisi 10 275+0.78 26.15 28.86
Toplam 107 27.1+0.3 26.61 27.65

a-b: Bir siitundaki farkli harflerle gosterilen ortalamalar istatistiksel olarak farklidir

42

Cilt/Volume: 5, Sayi/Issue: 1 2022



Metin Kiyici, Sevisoglu

Calismada en yiiksek kolostrum brix degeri % 27.8 ile Simental irkinda belirlenmis
bunu sirasiyla % 27.5 ile Danimarka Kirmizisi, % 27.2 ile Siyah Alaca ve % 26.0 ile Jersey
k1 takip etmistir. Shearer ve ark. (1992) yaptiklart ¢alismada Siyah Alaca irki ineklerin
Jersey ve Isvicre Esmeri ineklere gore daha yiiksek kolostrum kalitesine sahip olduklarini
belirtirken, Heinrichs (2000) antikor diizeyinde yaptigi ¢alismasinda kolostrum Kkalitesinin
irklara gére degistigini ve Jersey irkinin en yiiksek, Siyah Alaca irkinin ise en diisiik antikor
diizeyine sahip oldugunu bildirmistir. Morin ve ark. (2001) Esmer Isvigre ve Ayrshire 1rki
ineklerin, Jersey ve Siyah Alaca irki ineklerden daha kaliteli kolostruma sahip olduklarim
ifade etmislerdir.

Calismada wrklarn kuru dénem uzunlugu, laktasyon sayisi, buzagi dogum agirligi ve
buzagilama mevsimine gore belirlenen kolostrum brix degerleri ortalamalari ve standart
hatalar1 Tablo 3’ de verilmistir.

Tablo 3. Irklarda kuru donem uzunlugu, laktasyon sayisi, buzagi dogum agirligr ve
buzagilama mevsimine gore belirlenen kolostrum brix degerleri ortalamalar1 ve
standart hatalar1 (%)

Table 3. Means and standard errors of colostrum brix values determined according to dry
period length, lactation number, calf birth weight and calving seasonin breeds (%)

Irk
Siyah Jersey Simental Danimarka P
Ozellik N A_\I aca _ _ Iill'lelSl
X+S- X+ S- X+ S- X+ S-
X X X X
Kuru Dénem < 60 33 27.0+04 2875+10 280+11 267+11  .986
Uzunlugu
(giin) 61 < 36 273+05 2683+0.6 285+10 27.8+009
L aktasyon 1ve 2 54 269+04 2524+05 27.5+08 280+15  .439
Sayist
3< 53 27.5+04 27.09:06 285:11 27.4=08
Buzag 20-30 27 263+11 2561+05 27.0+15 27.0+13 513
Dogum
Agirhgr (kg)
31-40 47 270+04 2664+07 29.0+13 27311
41< 33 276+05 276408 28313
Buzagilama  Ocak-Subat 64 26.9+04 263808 27.4+07 278+07  .256
Mevsimi Mart 43 279405 2586+.47 290+12 250+2.1

0S: P>0.05 (Onemsiz)
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Calismada incelenen kolostrum brix degeri tizerinde kuru donem uzunlugu, laktasyon
sayisi, buzagi dogum agirligi ve buzagilama mevsiminin etkisi istatistiksel olarak 6nemli
bulunmamistir (P>0.05). Istatistiksel olarak 6nemli olmamakla beraber sayisal olarak
bakildiginda Siyah Alaca, Jersey ve Simental irkinda kolostrum brix degerinin laktasyon
sayist ile arttigi belirlenmistir (Tablo 3). Benzer olarak Morin ve ark. (2001) yaptiklar
caligmada kolostrum kalitesinin ilk 2 dogumdan sonra yani laktasyon sayisinin artmasiyla
artigim1 ifade etmistir. Kolostrum Kkalitesini kolostrometre kullanarak tespit ettikleri
calismalarinda Shearer ve ark. (1992) benzer bir sonu¢ bildirmis ve ilk laktasyondaki
ineklerin, ikinci laktasyondaki ineklere gore daha kalitesiz kolostruma sahip olduklarim
belirtmislerdir. Bir kisim arastirmacilar tarafindan (Muller ve Ellinger 1981; Devery-Pocius
ve Larson 1983; Kirk 2003; Thomas 2003; Erdem ve Atasever 2005) yapilan benzer
caligmalarda da daha 6nce dogum yapmayan ineklerin kolostrum kalitelerinin daha diisiik
oldugu onceki yillarda dogum yapmis ineklerin ise kolostrum kalitelerinin daha yiiksek
oldugu belirlenmistir.

Calismada kuru déonem uzunlugunun kolostrum brix degerine etkisi istatistiki olarak
onemli olmamistir. Grusenmeyer ve ark. (2006) yaptiklari ¢caligmalarinda bu sonugla benzer
olarak kuruda kalma siiresindeki kisalmanin kolostrum kalitesini etkilemedigini ifade etmistir.
Bu calismadan farkli olarak Valenta ve Zilkova (1988), kuruda kalma siiresinin kolostrum
kalitesini etkiledigini, Beser (1991) 40-90 giin kuruda kalma siiresine sahip ineklerde
immunglobulin kalitesinin en ytliksek oldugunu, Brinton ve Whitlow (2005) kisa siiren kuruda
kalma siiresinin kolostrumdaki antikor miktarinda azalmaya neden oldugunu belirtmislerdir.

Calismada buzagi dogum agirligr ve buzagilama mevsinin kolostrum brix degerine
etkisi istatistiki olarak dnemli olmamustir. Isvigre Esmeri ve Siyah Alaca irki sigirlarda yaptigi
calismasinda Geng (2015) sigirlarda kolostrum kalitesi ve pasif immunite {izerine 1rk, cinsiyet,
laktasyon sirast ve kuru dénem uzunlugunun buzagilarin serum IgG konsantrasyonuna
istatistiksel olarak ©nemli bir etkisinin olmadigini, dogum mevsimi ve c¢evre sicakligi
ozelliklerinin ise P<0.05 diizeyinde etkili oldugunu bildirmistir. Calismada kolostrum ile
buzagi kan serumu IgG konsantrasyonu arasinda ¢ok onemli ve pozitif yonli bir iliski
oldugunu ayrica belirtilmistir (r=0.430), (P<0.01).

Sonu¢

Yapilan bu ¢alisma sonucunda kolostrum brix degeri bakimindan irklar arasindaki
farkliliklar ortaya konulmus, s6z konusu parametre iizerinde incelenen laktasyon sayisi, kuru
dénem siiresi, buzagi dogum agirhigi ve buzagilama mevsimi faktorlerinin etkisi onemli
bulunmamistir. Bununla beraber kolostrum kalitesinin irklar arasindaki farkliliklarini ortaya
koymak i¢in daha fazla sayida irk ve hayvanla ¢alismaya ihtiyag¢ vardir.

Tesekkiir
Bu calismada ihtiyag duyulan verilerin alinmasinda ve galismanin yiiriitilmesinde

desteklerinden dolay1 Ali Baba Siit ve Siit Uriinleri Ciftligi yonetim ve personeline tesekkiir
ederiz.
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MAKALE BILGISI oz

Derleme Bu caligmanmn amaci, Aydmn ilinde biiylikbas ve kiigiikbas hayvan
yetistiriciliginin mevcut durumunu inceleyip, Aydm ili agisindan

Gelis: 18.04.2022 Onemini ortaya koymaktir. Tirkiye’ye ait son 10 yillik (2012-2021)

Kabul: 22.06.2022 koyun varligi 27.4 milyon bastan 45.1 milyon basa, keci varligi 8.3

milyon bastan 12.3 milyon basa ve sigir varligi da 14 milyon bastan 17.9
milyon basa yiikselmistir. Toplam siit liretimi 22.960.377 ton, yapag1 ve
tiftik Gretimleri sirasiyla 85.915 ton ve 468 ton olarak gergeklesmistir.
2021 yil1 verilerine gore sigir et {iretimi 1 milyon 460 bin ton, koyun eti
iiretimi 385 bin ton, keci eti iiretimi 94 bin ton olarak gerceklesmistir.

Tirkiye kisi bast yillik sigir eti tikketimi 13.12 kg, kiiclikbas eti tiiketimi

Anahtar Kelimeler 5.39 kg ve tavuk eti tiiketimi ise 20.65 kg’dir. Aydmn ilinde toplam sigir

Tiirkiye mevcudu icerisinde kiiltiir irklarinin orani1 %74.62 Melez irklarinin orani
Aydin %17.70 ve Yerli iklarmn orani ise %7.68°dir. Aydn iline ait Kultir irki
Tarim sigir meveudu Tiirkiye sigir varliginin %4’tini kapsamaktadir. Iller
Hayvancilik bazinda 364.581 bas ile 4.sirada yer almaktadir. Aydmn ilinde 1-5 bas
hayvan varligma sahip siit tiretimi yapan hayvancilik igletme sayisi

* Sorumlu Yazar 17.063 adet, 1-5 bas hayvan varligma sahip biiyiikbas besicilik igletme
) ] sayisi1 1.545 adettir. Aydin ili toplam siit iretimi 566.298,09 ton ile Ege
semih_sevim@yahoo.com bolgesinde Izmir’den sonra 2. sirada yer almaktadir. Sagmal inek

(Kiiltir) bagina ortalama siit verimi bakimindan Aydin ili Ege
bolgesinde 3.965 kg ile 4. sirada yer almaktadir. Aydin ili geneli koyun
basina ortalama siit verimi 83.60 kg’dir. Kegi bagina ortalama siit verimi
ise 106.98 kg’dir. Sonug olarak Aydin ili Ulke tariminda 6nemli bir
konumda yer almaktadir.

Current Situation of Cattle and Small Ruminant breeding in Aydin

Province
ARTICLE INFO ABSTRACT
Review This study examines the current situation of cattle and small ruminant
Received : 18.04.2022 b;eeidmg in Aydmf and rexlfeal_s 1tsI 1r1;por2tagc; to.Aydm provlnc.e..leen
Accepted : 22.06.2022 the last 10 years of several animals (2012-2021) in our country, it is seen

that our number of sheep has increased from 27.4 million to 45.1
million, a number ogoatsat from 8.3 million to 12.3 million head number
of cattle form 14 million to 17.9 million head. The total production of
milk was 22.960.377 tons, fleece and mohair, 85.915 tons and 468 tons

Keywords respectively. According to data from 2021, our beef production was 1
Tiirkiye million 460 thousand tons, our sheep meat production was 385 thousand
Aydin tons, our goat meat production was 94 thousand tons. In Turkey, the
Agriculture annual consumption of beef is 13.12 kg per person, the consumption of
Livestock
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small meat is 5.39 kg and the consumption of chicken meat is 20.65 kg.
In Aydm province, the ratio of cultural breeds in cattle as a whole is
semih_sevim@yahoo.com 74.62% of hybrid breeds 17.70 and the ratio of domestic breeds is
7.68%. The cultural breed of Aydin province contains 4% of its presence
in Turkey. It is classified as 364.581 heads in 4 provinces. In Aydin
Province, the number of dairy farming enterprises producing milk with
1-5 head of animals is 17.063 and the number of beef cattle enterprises
with 1-5 head of animals is 1.545. Aydimn province ranks second after
Izmir in the Aegean region with total milk production of 566.298,09
tons. In terms of average milk yield per milked cow (Culture), Aydin
province ranks fourth in the Aegean region with 3.965 kg. The average
sheep milk yield is 83.60 kg, average goat milk is 106.98 kg in Aydin
province. As a result, Aydin province plays a significant role in the
agricultural sector of the country.

* Corresponding Author

Giris

Gilinlimiiziin en 6nemli sorunlarindan birisi Diinya niifusundaki hizl artis ile insanlarin
hayvansal kaynakli gida gereksinimlerinin karsilanmasinda yasadiklar1 sorunlardir (Topgu ve
Ozkan, 2017). Ulkemizin niifus artis hizi %1.1°lik oranla Diinya niifus artis hizinin
iizerindedir. 7.5 milyar olan Diinya niifusunun 2050 yilina kadar 9.8 milyar olmasi
beklenmektedir (FAO, 2020). Hizli niifus artis1 beraberinde gida ihtiyacina olan talebi her
gegen gln arttirmaktadir. Tarim sektOriiniin bir alt dali olan hayvancilik sektori hem
insanlarin yeterli ve dengeli beslenmesinde hem de sagladigi katma degerler ile donemli
ekonomik ve sosyal fonksiyonlara sahiptir (Ergiin ve Bayram, 2021; Er ve Ozgelik, 2016).

Hayvancilik sektoriiniin iiretim kabiliyetinin niifus artis hiziyla birlikte hareket etmesi
Diinya’daki gida gereksinimlerinin karsilanabilmesi adina 6nem arz etmektedir. Bu artisin
saglanabilmesi i¢in kirsal niifus orani biiyiik 6nem tasimakta ve bu niifusun zaman igerisinde
azalmasi hayvancilik faaliyetleri acisindan risk olusturmaktadir (Anonim, 2017).

Diinya Saglk Orgiiti (WHO) verilerine gore, saglikli bir insanmn agirhiginin her
kilogrami i¢in giinliik 1 gram protein tliketmesi gerektigi bildirilmektedir (Anonim, 2021).
Tiiketilen bu proteinin %42’sinin ise hayvansal kokenli olmasi gerektigi belirtilmistir
(Anonim, 2020). Son 10 yillik stirecte iilkede biiyilikbas ve kiigiikbas hayvan sayisinda 6nemli
artts meydana gelse de hayvansal iriin tiiketimi gelismis tilkelere gore diisliktlir. Dengeli
beslenme 6zellikle hayvansal protein alimu {ilkelerin politikalar1 haline gelmekte ve bu yiizden
hayvansal iiretimin stratejik 6nemi daha da artmaktadir (Fidan, 2021).

Ulkede kisi basi giinliik protein tiiketimi ortalama olarak 110 gr/giin olarak
gerceklesmekte iken 82.73 gr/ giin olan Diinya ortalamasindan yiiksek oldugu goriilmektedir.
Fakat bu tiiketimin yalnizca %34.71°1 hayvansal kaynaklidir. Gelismis tilkelere bakildiginda
ise bu tablo Tiirkiye’ye gore tam tersi durumdadir (Giirer, 2021).

Hayvansal protein tiiketiminin arttirilmasi i¢in, {ireticinin daha fazla kazang ve katma
deger kazanabildigi konuma getirilmesi, ayrica hayvansal protein kaynaklarmin tiiketim
aliskanliginin yayginlastirilmasi icin de kalict ¢caligmalar yapilmasi gerekmektedir (Ergiin ve
Bayram, 2021).

Tirkiye son 20 yilda hayvansal iiretimdeki uygulanan politikalara ragmen niifusun
yeterli ve dengeli beslenmesi icin arzu edilen diizeye gelememistir (Giirer, 2021). Tiirkiye'de

49

Hayvan Bilimi ve Uriinleri Dergisi / Journal of Animal Science and Products (JASP)



Aydn 1li Biiyiikbas ve Kiigiikbas Hayvanciliginin Mevcut Durumu 5 (1): 48-61, 2022

hayvancilik sektorii genel ekonomi igerisinde Onemli bir yere ve potansiyele sahiptir.
Hayvansal iiretim faaliyetleri bazi bitkisel ve yan {riinlerin degerlendirilmesi, isglicii
verimliliginin artirilmasi, isletme karmin artmasi, dogal ve ekonomik kosullardan
kaynaklanan risk faktoriiniin azaltilmasit vb. faktorler isletmelere olumlu katkilar
saglamaktadir (Turan ve ark., 2017; Ergiin ve Bayram, 2021).

Tirkiye’de niifus bakimindan en kalabalik 20. ili olan Aydin, Ege Bolgesi biiylikbas
hayvan varliginin %16,92’sini, kiigiikbas hayvan varliginin ise %6,33’ne sahiptir (Anonim,
2022a; TUIK, 2022a).

Bu calismada, Tiirkiye Istatistik Kurumu (TUIK) giincel verileri ile Aydin ilindeki
hayvancilik sektoriiniin 6nemi acisindan biiylikbas ve kiigiikbas hayvan yetistiriciliginin
mevcut durumunun degerlendirilmesi amaglanmastir.

Diinyada Biiyiikbas ve Kiiciikbas Hayvanciligin Mevcut Durumu
FAO verilerine gore 2012 yilinda Diinya *da 1.427 milyon bag sigir, 1.132 milyon bas

koyun, 951 milyon bas keci varligi bulunmaktayken, 2020 yil1 verilerine gore sigir varligi
%6.91 artigla 1.525 milyon basa, koyun varlig1 %11.49 artisla 1.263 milyon basa, ke¢i varligi
%18.57 artisla 1.128 milyon basa ulasmistir (FAO, 2020).

Diinyada sigir varliginin tilkeler bazinda siralamasi incelendiginde ilk {i¢ sirada 218
milyon basla Brezilya, 194 milyon basla Hindistan, 93 milyon basla ABD yer almaktadir.
Tiirkiye 17.9 milyon baslik sigir varligiyla Diinyada en fazla sigir varligi bulunan 20. iilke
konumundadir. Koyun varligt bakimindan ise 173 milyon bagla Cin, 68 milyon basla
Hindistan ve 63 milyon basla Avustralya ilk {i¢ siray1 olustururken; 42 milyon baslik koyun
varligina sahip olan Tiirkiye Diinya koyun varligi siralamasinda 7. sirada bulunmaktadir.
Ulkelerin kegi varliklarma bakildiginda en fazla kegi varligma sahip iilke 150 milyon basla
Hindistan olurken, 133 milyon bagla Cin, 83 milyon basla Nijerya gelmektedir. Tiirkiye 11
milyon bas ke¢i varligi ile Diinya siralamasinda 21. sirada yer almaktadir.

AB tye iilkelerinin sigir varligr 2012 yilinda 78 milyon bas iken 2020 yilinda ise
%2.09 azalisla birlikte 76 milyon basa gerilemistir. 2012 yilinda birlik {yesi iilkelerin koyun
varlig1 64 milyon bas iken 2020 yilinda bu say1 %3.14’likk azalisla beraber 62 milyon basa
gerilemistir. Keci varligi ise 2012 yilinda 13 milyon bas iken 2020 yilinda bu rakam
%6.41°lik diisiisle 12 milyon bas seviyesine gerilemistir. Uye iilkelerden en fazla sigir
varligina sahip olan Fransa’nin sigir varligi 17.7 milyon bas, en fazla koyun varligina sahip
olan Ispanya’nin hayvan varligi 15 milyon bas, kegi varlig1 en fazla olan Yunanistan’m ise 3
milyon bas hayvan varlig1 bulunmaktadir (FAO, 2020).

FAO verilerine gore 2012 yilinda 62.4 milyon ton olarak gergeklesen Diinya sigir eti
tiretimi % 8.61°lik artigla birlikte 2020 yilinda 67.8 milyon tona ulagmistir. Keci eti iiretimine
bakildiginda 9%19.91°lik artisla 5.1 milyon tondan 6.1 milyon tona yiikselmistir. 2012 yilinda
8.3 milyon ton olan koyun eti {iretimi %18.17’lik artisla 9.8 milyon tona ulasmistir (FAO,
2020).

AB tiye iilkelerinde 2012 yilinda 6.8 milyon ton olarak gergeklesen sigir eti iiretimi %
1.11’lik artigla birlikte 2020 yilinda 6.9 milyon tona ulasmistir. Keci eti iiretimine
bakildiginda 2012 yilinda 96 bin ton iken %77.88’lik azalisla 2020 yilinda 54 bin tona
gerilemistir. Yine kegi eti liretiminde oldugu gibi koyun eti iiretimi de %18.58’lik azalisla
birlikte 2020 yilinda 513 bin tona gerilemistir (FAO, 2020).
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FAO verilerine gore Tiirkiye’de 2012 yilinda 799 bin ton olan sigir eti tiretimi 2020
yilinda %20.28’lik artigla 961 bin tona yiikselmistir. Koyun eti {iretimi 97 bin ton
seviyesinden % 3’liik azalisla birlikte 2020 yilinda 94 bin ton civarina gerilemistir. Yine
koyun eti liretiminde yasanan azalis kegi eti tiretiminde de gozlenmektedir. 2012 yilinda 17
bin ton olan kegi eti iiretimi %13’liik diistisle 15 bin tona gerilemistir (FAO, 2020).

Diinya’daki kisi bast yillik sigir eti tiiketimi 2012 yilinda 9.03 kg iken 2019 yilinda
9.01 kg’a gerilemistir. Yine kisi bas1 yillik kiiclikbas eti tiiketimi ise 2012 yi1linda 1.86 kg iken
2019 yilinda 1.99 kg’a yiikselmistir (FAO, 2020).

AB iiye iilkelerindeki kisi bas1 yillik tiiketimlere bakildiginda; Sigir eti tiiketimi 2012
yilinda 14.91 kg iken 2020 yilinda 14.09 kg’a, kiiciikbas eti tiiketimi 2012 yilinda 1.8 kg iken
2020 yilinda 1.48 kg’a diigmiistiir. Tiirkiye’de kisi bas1 yillik sigir eti tilketimi 10.83 kg’dan
13.12 kg’a, kiigiikbas eti tiiketimi 4.25 kg’dan 5.39 kg’a yiikselmistir (FAO, 2020).

Aydin Ili Cografi Ozellikleri

Ege Bolgesinde yer alan Aydin ili dogudan Denizli, giineyden Mugla, kuzeyden Izmir,
batida ise Ege Denizi ile ¢evrelenmektedir (Anonim, 2022a). 37-38 kuzey paralelleri ile 27-29
dogu meridyenleri arasinda bulunur (Anonim, 2022¢). Aydin gerek tarim gerekse turizm ve
sanayi ag¢isindan gelismis bir il olup iilkenin niifus bakimindan en kalabalik 20. ili, Ege
bolgesinin ise 3. ili konumundadir (TUIK, 2022a). Tarim sektdriinden gegimini saglayan
kesim toplam niifusun %55’lik kismini olusturmaktadir (Anonim, 2022c). Ulkede iller
bazinda 2020 yili gayrisafi yurt i¢i hasila bakimmdan 14. sirada yer alan Aydn ili Ulke
ekonomisine Onemli katkilar sunmaktadir. Aydin ili ve ilgelerine ait harita Sekil 1.’de

Bozdog

Denizli

verilmistir.

Sekil 1. Aydin ili haritasi (Anonim, 2022b)
Figure 1.Map of Aydin province (Anonymous, 2022b)

Tablo 1’de Ege boélgesine ait ortalama yillik sicakliklar ile ortalama yillik yagis
miktarlar1 verilmis olup Aydin iline ait ortalama yillik sicaklik 17.7°C ve ortalama yillik yagis
tutar1 ise 661.7 mm oldugu bildirilmektedir (Anonim, 2022d). Yillik yagisin %44,5’1 kis
aylarinda, %23.9°u ilkbahar aylarinda %22.7’si sonbahar aylarinda ve %8.9’u yaz aylarinda
goriilmektedir (Anonim, 2017). Akdeniz ikliminin hakim oldugu ilde yazlar sicak ve kurak,
kislar 1lik ve yagislt geger. Daglarin denize dik uzanmasindan dolay1 deniz havasi i¢ kisimlara
kadar gelerek iklimi yumusatir (Anonim, 2022e¢).
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Tablo 1. Ege bolgesi yillik ortalama yagis miktar1 ve yillik ortalama sicakliklart (Anonim,
2022d)
Table 1. Average annual rainfall and average annual temperature graph in the Aegean region

(Anonymous, 2022d)

iller Yillik Ortalama Yagis Miktar1 Yillik Ortalama Sicakhik
(mm) &O)

Afyonkarahisar 443.6 11.3

Aydin 661.7 17.7

Denizli 568.7 16.2

[zmir 713.8 17.9

Kiitahya 563.6 10.8

Manisa 747.3 16.9

Mugla 1209.1 151

Usak 557.6 12.5

Aydin ilinin %63’ daglik kesimden olusmakta olup kuzeyinde uzanan Aydin daglar
iizerindeki ilin en yiiksek noktasi 1.831 m ile Hacetdede Tepesi’dir. Denizli ilinden dogup
Aydin ilinden gecgerek Ege denizine dokiilen Biiyilkk menderes nehri ilin en biiyiik
akarsuyudur. Nehrin Aydin igerisindeki uzunlugu 281 km’dir. Ayrica Biiyilk Menderes
nehrinin tasidig: aliivyonlu topraklarla verimli Biiyilk Menderes ovasi olugsmustur (Anonim,
2022¢). Aydin ilinde bitkisel iiretim yapan isletme sayist 50.392 adet olup, hayvansal iiretim
yapilan isletme sayis1 ise 43.917 adettir (Anonim, 2022a).

Aydin ilinin merkez ilgesi olan Efeler disinda, Didim, Kusadasi, Soke, Germencik,
Incirliova, Cine, Karpuzlu, Kogarli, Kosk, Sultanhisar, Yenipazar, Nazilli, Bozdogan,
Karacasu, Kuyucak ve Buharkent olmak iizere toplam 17 ilgesi bulunmaktadir (Anonim,
2022b). Aydin ilinin sahip oldugu iklim yapisinin yetistiricilige elverisli olmasi, hayvanciligin
en 6nemli girdisi olan yem agisindan dezavantaji onlemektedir. iklim yapismin uygunlugu ve
verimli tarim arazileriyle birlikte hayvancilik faaliyetleri bakimindan avantajli bir ildir
(Anonim, 2017).

Aydin Ili Mevcut Cayir-Mera Durumu ve Yem Bitkisi Uretimi

Yem bitkileri, 6zellikle ruminant hayvanlarin yasamsal fonksiyonlarini yerine getirip
iriin Uretebilmeleri adina 6nem arz etmektedir. Kiiltiirii yapilan ve kendiliginden dogada
yetisebilen bu bitkiler hayvan beslemesi adina kaliteli ucuz ve bol kaba yem kaynag1 olarak
hayvansal {iretimdeki en énemli girdiyi saglamaktadir (Topcu ve Ozkan, 2017).

Kaba yemler; hayvancilik i¢in en énemli ve en ucuz yem kaynagi olup, rasyonlarinin
ana kismini olusturan diisiik enerjili yemlerdir. Ayn1 zamanda kaba yemler; ruminantlarin
beslenme fizyolojilerine uygun olup hayvanlarda fiziksel tokluk saglamasi ile zengin rumen
mikroflorasi ve beslemeye dayali bazi metabolik hastaliklarin 6nlenmesi bakimindan da
biiyiik nem arz etmektedir (Ozkan ve Demirbag, 2016).

Ciftlik hayvanlarinda meydana gelen verim diisiikliigliniin temel nedenlerinden biri
olan ve buna baglh olarak da insanlarirmizin yeterli diizeyde hayvansal proteinle
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beslenememesi ile sonuglanan kaliteli kaba yem yetersizligi, ililke tariminda hayvanciliga
kaliteli yem saglayan sektorlerin sorunlarindan kaynaklanmaktadir (Algicek ve ark., 2010).

Tiirkiye 814.578 kilometrekare yilizolgiimiine ve 234.456.798 da toplam ekilebilen
alana sahiptir. Tahil ve bitkisel iiriinlere ait ekim alam 160.310.275 da (%68.38)’dir. Ulkede
ekilebilir arazi varliginin %11.90’lik kismin1 olusturan Ege bolgesinde, toplam ekilebilir arazi
varlig1 27.893.442 da’dir (TUIK, 2022b). Ege bolgesini olusturan illere ait toplam ekilebilir
alanlara bakildiginda Aydin ili 3.591.939 da (%12.88) alamiyla 3. sirada yer almaktadir
(TUIK, 2022b).

Ulkede 2001 yili tarim saymu verilerine gore 14.611.920 ha cayir ve mera alan
bulunmaktadir. Tiirkiye mera varliginin %5°lik kismini olusturan Ege bolgesinin mera varligi
ise 802.882 ha dir (TUIK, 2001). Aydin ili 30.330 ha alaniyla Ege bdlgesini olusturan diger
illerle karsilastirildiginda 7. sirada yer almaktadir (TUIK, 2022b).

TUIK 2021 yil1 verilerine gore iilkede toplam 24.757.094 da alanda yem bitkisi ekilisi
yapilmakta olup bu ekilisten 60.688.255 ton yesil ot iiretilmistir. Ege bolgesinde ise 4.006.927
da alanda yem bitkisi ekilisi yapilmis ve 14.011.269 ton yesil ot iiretimi gergeklestirilmistir.
Ege bolgesini olusturan illerden en fazla ekilisin 862.526 da ile Izmir, 738.616 da ile Aydin
ve 570.052 da ile Denizli’de oldugu goriilmektedir. En az yem bitkisi ekilisi ise 186.266 da ile
Usak ilinde yapilmistir. Yesil ot verimlerine bakildiginda en fazla verim 4.642 kg ile Izmir, en
diisiik verim ise 1.892 kg ile Kiitahya’da gergeklesmistir (TUIK, 2022b). illerin yem bitkisi
ekilisleri, iiretimleri ve verimlerine ait bilgiler Tablo 2’de 6zetlenmistir.

Tablo 2. Ege bolgesi illeri yem bitkisi ekilisleri, tiretimleri, verimlerine ait tablo (TUIK, 2022b)
Table 2. Table of the forage plant cultivation, production, and yields in Aegean region

provinces (TUIK, 2022b)

Hasat Yesil Ot Yesil ot Kuru ot Kuru ot

iller AIIEaI;l I(?a) edilen Uretimi Verimi Uretimi Verimi
alan (da) (ton) (ton/da) (ton) (ton/da)
Afyonkarahisar 416.569 414.324  1.294.094 3.123 323.524 781
Aydin 738.616 738.616  3.148.631 4.263 787.158 1.066
Denizli 570.052 561.552 1.651.299 2.941 412.825 735
[zmir 862.526 862.526  4.003.700 4.642 1.000.925 1.160
Kiitahya 480.514 480.514 909.198 1.892 227.300 473
Manisa 379.975 376.975  1.093.301 2.900 273.325 725
Mugla 372.409 372409  1.432.724 3.847 358.181 962
Usak 186.266 186.266 478.322 2.568 119.581 642

Aydm ili ilgelerine bakildiginda en fazla yem bitkisi ekilisi Cine ilgesinde yapilmakta
olup toplam 101.478 da alanda ekim yapilmaktadir. Yem bitkisi ekilisi en az olan ilge ise
Kusadasi’dir. Yesil ot iiretim miktarlari ve yesil ot verimlerine bakildiginda ise Kuyucak
ilcesi 500.345 tonluk yesil ot tretimi ile 6.283 kg’lik yesil ot verimiyle ilk sirada yer
almaktadir. Kuyucak ilgesinin diger ilgelere gore ¢ok daha fazla {iretime ve verime sahip
olmasinda yorede yogun sekilde yapilan yonca tarimi ve silajlik musir liretiminin etkisinin
oldugu sdylenebilir. En diisiik yesil ot verimine sahip ilge ise 2.198 kg ile Didim’dir (TUIK,
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2022b). Tablo 3’te Aydin ili ilgelerine ait yem bitkisi ekiligleri, tiretimleri ile verimlerine ait
bilgiler verilmistir.

Tablo 3. Aydn ili ilgelerine ait yem bitkisi ekilisleri, tiretimleri ve verimlerine ait tablo
(TUIK, 2022b)
Table 3. Table of forage plant cultivation, production and yields of Aydin province districts
(TUIK, 2022b)

. Hasat Yesil Ot Yesil ot Kuru ot Kuru ot

. Ekilen . . e . ..

Iiceler Alan (da) edilen alan Uretimi Verimi Uretimi Verimi

(da) (ton) (ton/da) (ton) (ton/da)

Bozdogan 80.015 80.015 361.193 4514 90.298 1.129
Buharkent 4.070 4.070 21.538 5.292 5.385 1.323
Cine 101.478 101.478 404.057 3.982 101.014 995
Didim 13.663 13.663 30.025 2.198 7.506 549
Efeler 87.590 87.590 396.687 4.529 99.172 1.132
Germencik 28.460 28.460 103.759 3.646 25.940 911
Incirliova 23.235 23.235 101.284 4.359 25.321 1.090
Karacasu 27.395 27.395 101.784 3.715 25.446 929
Karpuzlu 28.553 28.553 119.357 4.180 29.839 1.045
Kogarlt 39.490 39.490 121.535 3.078 30.384 769
Kosk 17.120 17.120 65.694 3.837 16.424 959
Kusadasi 480 480 1.977 4.119 494 1.030
Kuyucak 79.630 79.630 500.345 6.283 125.086 1571
Nazilli 74.505 74.505 369.458 4.959 92.365 1.240
Soke 79.250 79.250 202.495 2.555 50.624 639
Sultanhisar 14.852 14.852 58.583 3.944 14.646 986
Yenipazar 38.830 38.830 188.860 4.864 47.215 1.216

Aydin Ili Biiyiikbas ve Kiigiikbas Hayvanciliginin Mevcut Durumu

TUIK verilerine gére Ege bolgesinde toplam biiyiikbas ve kiigiikbas hayvan sayist
8.839.584 bas olup bunun 2.886.770’si biiylikbas ve 5.952.814’1i kiigiikbas hayvanlardan
olusmaktadir. Ege Bolgesi biiylikbas hayvan varliginin %16,92’sini, kiigiikbas hayvan
varliginin ise %6,33’i Aydin ilinde bulunmaktadir. Aydin ilinde siit iiretimi yapan
hayvancilik isletmelerine ait sayilar incelendiginde 1-5 bas hayvan varliia sahip isletme
sayist 17.063 adettir. Yine biiyiikbas besicilik isletme sayilar1 incelendiginde 1-5 bas hayvan
varligina sahip igletme sayis1 1.545 adettir (Anonim, 2022a).

Aydn ili biiylikbag hayvan varligina ait bilgiler Tablo 4’te verilmis olup, Aydin ilinde
toplam s1g1ir mevecudu igerisinde kiiltiir irklarinin orani %74.62, melez irklarinin orani %17.70
ve yerli irklarin oranmi ise %7.68’dir. Aydn iline ait kiltir ki sigir mevcudu Tiirkiye
mevcudunun %4’1linli kapsamakta olup, iller bazinda 364.581 bas ile 4. sirada yer almaktadir.
Ege bolgesini olusturan illerin toplam kiiltiir ki hayvan varliginin  %16.68’in1
barindirmaktadir. Bolge icerisinde Izmir ilinden sonra 2. sirada bulunmaktadir (TUIK, 2021).

54

Cilt/Volume: 5, Sayi/Issue: 1 2022



Sevim

Tablo 4. Aydin ili biiyiikbas hayvan varligi (TUIK, 2021)
Table 4. Cattle breeding of Aydin province (TUIK, 2021)

Yil Kiiltiir % Melez % Yerli % Manda %  Toplam

2012 241521 7525 41101 1280 38.254 11.92 102 0.03 320.978
2013 245232 7510 42422 1299 38.679 1185 187 0.06  326.520
2014 253.887  73.82 48972 1424 40.606 11.81 475 0.14  343.940
2015 252.760 7495 46.763 13.87 37.172 11.02 528 0.16  337.223
2016 257.791  75.69 46.719 13.72 35577 10.45 512 0.15 340.599
2017 316.911 7723  60.276  14.69  32.801 7.99 373 0.09 410.361
2018 333.396  76.50 66.187 15.19  35.827 8.22 405 0.09 435.815
2019 336.529  75.60 72488 16.28  35.706 8.02 420 0.09 445.143
2020 335253 7526  72.831 16.35 36.965 8.30 395 0.09 445.444
2021 364.581 74.62 86.660 17.74  36.909 7.55 407 0.08  488.557

Aydin ili toplam biiyiikbas hayvan varligimin son 10 yildaki oransal dagilimina
bakildiginda hayvan varliginda %52.21°lik gibi 6nemli bir artis olmustur. 2012 yil1 itibari ile
kiiltiir, melez ve yerli sigirlar ile manda varligi il genelinde sirastyla %75.25, %12.50, %11.92
ve %0.03 oranlara sahipken, 2021 yilinda ayn1 sira ile %74.62, %17.74, %7.55 ve 9%0.08
oranlarina sahiptir. Bu oranlardan 10 yillik siire¢ igerisinde il genelinde kiiltiir irkina olan
talebin hala yerini korudugu goézlemlenmektedir. Melez hayvanlar da ise 2012-2021 yillar
arasindaki donemde %38.59’luk artis gerceklesmistir. Fakat yerli irka olan talep %3.64
oraninda azalmustir. Ozellikle yerli 1rklarin sayisindaki bu azalis icin Aydin ilinde diger illere
nazaran entansif tarimin daha yogun yapilmasi, geleneksel iiretim sistemleri ile kar1 yiiksek
sigircilik faaliyetlerinin gerceklestirilmesinin miimkiin olmamas: ve yerli wrklarin sahip
olduklar genetik verim potansiyellerinin kiiltiir irk1 ve kiiltiir irk1 melezi popiilasyonlara gore
diistik olmasi yerli irklarin sayisal azaliginin en biiyiik nedenleri olarak gosterilmektedir. Yine
cok onemli bir degisimde manda sayisinda gerceklesmistir. Son 10 yillik siirecte manda
varliginda il genelinde 4 kata yakin artis gergeklesmistir. Aydin iline ait 17 ilgenin biiyiikbas
hayvan varlig1 incelendiginde, en yiiksek biiyiikbas hayvan varlig1 102.730 bas (%21.66) ile
Cine, 65.840 bas (%13.89) ile Efeler ve 42.105 bas (%8.88) ile Soke ilgelerinde
bulunmaktadir (TUIK, 2021).

2019 yil1 verilerine gore Ege bolgesini olusturan iller bazinda toplam siit iiretimlerine
gdre en fazla iiretimi 1.186 milyon ton ile Izmir ili gerceklestirmektedir. Izmir ilini 566 bin
ton ile Aydin ili ve 548 bin ton ile Afyon ili takip etmektedir. Bu iller arasinda en az {iretime
sahip olan il ise 248 bin ton ile Usak ilidir. Aydin ili ise 566 bin ton ile Ege bolgesi illeri
arasinda 2. Sirada bulunmaktadir. Toplam siit iiretimleri ile toplam sagilan hayvan sayilar
Tablo 5’te verilmistir. Sagilan hayvan sayilarina bakimindan toplam sagilan hayvan sayist en
fazla olan il Izmir olup bu saymin %42.45’ini sigir ve manda, % 44.18’ini koyun ve %
13.37°1n1 kegilerden olusmaktadir. Aydin ili toplam sagilan hayvan sayilar1 bakimimndan Ege
bolgesinde 5. sirada bulunmakta olup %47.86’sim1 sigir ve manda, %37.09’unu koyun ve
%15.05’ini kegi varlig1 olusturmaktadir. Sagilan hayvan sayis1 bakimindan 5. sirada yer alip
toplam siit liretiminde 2. sirada bulunan Aydn ili i¢in bolgedeki diger illere gore entansif
tarimin daha yogun yapilmasi neden oldugu soylenebilir.
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Tablo 5. Ege bolgesi toplam siit iiretimi ve toplam sagilan hayvan sayilar1 (TUIK, 2021)
Table 5. Total milk production and the total number of milked animals in the Aegean region
(TUIK, 2021)

iller Toplam Sagilan Hayvan Sayisi (Bas) Toplam Siit Uretimi (ton)
Afyonkarahisar 565.080 548.886,35

Aydin 320.245 566.298,09

Denizli 447.745 450.570,41

Izmir 724.097 1.186.710,37
Kiitahya 276.200 272.495,78
Manisa 470.350 298.982,24

Mugla 271.168 374.747,90

Usak 227.969 248.371,99

Aydin ilgeleri bazinda toplam siit iiretimleri incelendiginde en fazla iiretimin 108 bin
ton ile Cine ilgesinde oldugu goriilmektedir (Tablo 6.). En diisiik iiretim ise Buharkent
ilcesindedir. (TUIK, 2021).

Tablo 6. Aydin ili ilgelerine ait toplam siit iiretimleri tablosu (TUIK, 2021)
Table 6. Total milk production table of Aydin province districts (TUIK, 2021)

ilceler Toplam Koyun Toplam Ke¢i  Toplam Manda  Toplam Sigir T()Plam St
Stitii (Ton) Stitii (Ton) Siitii (Ton) Stitii (Ton) Uretimi
Bozdogan 859,49 1.185,61 73,70 52.309,14 54.427,94
Buharkent 244,54 100,94 - 2.544,07 2.889,56
Cine 455,68 320,83 - 107.956,46 108.732,97
Didim 734,55 590,43 - 3.735,22 5.060,20
Efeler 902,38 292,36 9,34 73.246,58 74.450,66
Germencik 480,22 84,47 10,38 31.315,73 31.890,79
Incirliova 93,07 27,62 - 17.658,55 17.779,24
Karacasu 1.091,73 1.376,26 - 15.541,55 18.009,54
Karpuzlu 280,65 25,14 - 37.501,66 37.807,45
Kogarl 1.050,67 28,57 - 23.273,28 24.352,52
Kosk 227,47 55,04 - 16.297,54 16.580,05
Kusadasi 119,61 78,22 - 2.74171 2.939,53
Kuyucak 1.497,19 433,58 99,65 49.301,10 51.331,53
Nazilli 597,44 138,08 7,27 40.321,31 41.064,10
Soke 829,99 357,11 13,49 37.253,30 38.453,89
Sultanhisar 235,20 20,95 - 9.261,67 9.517,82
Yenipazar 230,61 40,00 - 30.739,70 31.010,30

Tablo 7’°de verilen bilgilere gére Ege Bolgesi bazinda sagmal inek (kiiltiir irk1) basina

ortalama siit verimi en fazla olan il 3.978 kg ile Usak en diisiik olan il ise 3.798 kg ile
Manisa’dir. Aydin ili ise bu siralamada 3.965 kg ile 4. sirada yer almaktadir. Tiirkiye
ortalamast olan 3.860 kg’dan 125 kg daha fazla siit verime sahiptir (Anonim, 2022f). Koyun
basina ortalama siit verimi en fazla olan il 85.18 kg ile Denizli olurken en diisiik siit verimi
olan il 74.78 kg ile Kiitahya’dir. Aydin ili 83.60 kg’lik koyun basina ortalama siit verimiyle 2.
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sirada yer almaktadir. Kegi basina ortalama siit verimleri bakimindan en fazla hayvan basina
verime sahip il Mugla ve Usaktir. Her iki ile ait kegi basina ortalama siit verimleri 113 kg’dir.
Aydin ili 106.98 kg’lik verim ortalamasityla 2. siradadir. En diisiik verim ortalamasina sahip
olan il 97.85 kg ile Kiitahya oldugu goriilmektedir.

Tablo 7. Ege bolgesi ait sagmal inek (Kiiltiir Irk1) basina ortalama siit verimi (Anonim, 2022f)
Table 7. Average milk yield per milked cow (Cultured breed) in the Aegean region
(Anonymous, 2022f)

iller Sagmal Inek Sayis1 Toplam Siit Uretimi  Laktasyon Siit verimi
(Kiiltiir Irki) (bas) (ton) (kg/bas)
Afyonkarahisar 103.373 410.389,70 3.970
Aydin 120.904 479.384,36 3.965
Denizli 98.825 392.535,28 3.972
[zmir 265.882 1.049.703,72 3.948
Kiitahya 48.642 190.728,73 3.921
Manisa 53.302 202.445,55 3.798
Mugla 79.357 306.393,52 3.860
Usak 49.985 198.889,64 3.978

Tablo 8’de verilen Aydin ili kiigiikbas hayvan varligi bilgilerine gére Aydin ilinde
toplam kiiciikkbas hayvan mevcudu igerisinde koyun yetistiriciligi oran1 %74.91, keci
yetistiriciligi oram1 ise %25.09’dur. i1 genelinde Koyun yetistiriciligine nazaran kegi
yetistiriciliginin daha az tercih edilmesinde isgiicli problemleri, konargoger olarak yaptiklari
hayvancilig1 artik tercih etmemeleri, meralarin yetersiz olmasi, yetisen nesilden bu isle
ugrasanlarin alternatif iglerde calismasi gibi nedenler sayilabilir. Aydin iline ait koyun
sayisinin mevcudu Tiirkiye mevcudunun ancak %0.62’sini kapsamaktadir. Iller bazinda
282.468 bas ile 50. sirada yer almaktadir. Aydin Ili Ege bolgesini olusturan illerin toplam
koyun varligiin ise %6.05’ini barindirmakta ve bolge icerisinde 7. sirada bulunmaktadir
(TUIK, 2021).

Aydm ili toplam kiiclikbas hayvan varliginin son 10 yildaki oransal dagilimina
bakildiginda hayvan varliginda %30.75°1lik gibi 6nemli bir artis olmustur. 2012 yil1 itibari ile
koyun ve ke¢i varligi il genelinde sirasiyla %66.38 ve %33.62°lik paylara sahipken, 2021
yilinda ayni sira ile %74.91 ve %25.08 oranlarina sahiptir. Bu oranlardan 10 yillik siireg
icerisinde koyun sayisinda il genelinde %12.85°1ik artis oldugu, kegi sayisinda ise %2.43’liik
azalis oldugu gortilmektedir.
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Tablo 8. 2012-2021 yillar1 Aydin ili kiigiikbas hayvan varlig1 (TUIK, 2021)
Table 8. Presence of small ruminants in Aydin between 2012-2021 (TUIK, 2021)

Koyun Koyun Keci Keci

Yillar  (Merinos) % (erl) % (Tiftik) % (Yerl) % (Tl::;)""m
(Bas) (Bas) (Bas) (Bas)

2012 3.977 138 187448 65.00 - - 96.057 3362  288.382
2013 3.881 130 194361  64.98 , - 100863 3372  299.105
2014 3.763 123 198365  65.05 5 001 102795 3371  304.928
2015 3.299 106 202270  64.85 2 001 106324 3408  311.895
2016 2.924 0.96 200956  66.06 , 100317 3298  304.197
2017 3.139 100 213588 6852 50 002 94936 3045 311713
2018 2,392 0.70 242014  70.52 , , 98.802 2878  343.208
2019 3.412 0.94 253750  70.27 16 001 103946 2878 361.124
2020 4.831 143 242737 7163 24 001 91281 2693 338.873
2021 6.054 160 276414 7331 28 001 94577 2508 377.073

Ozellikle kegi varligindaki bu azalis icin, kirsaldan kentlere gd¢ nedeniyle isletme
sayisinda ve geng niifustaki azaligla birlikte coban bulmadaki giigliikler, pazar kosullari, kegi
ve iiriinlerine olan talebin azhig1 ve mera alanlarindaki azalma neden olmaktadir (TUIK,
2021).

Tablo 9. Aydn ili ilgeleri kiigiikbas hayvan varligina ait tablo (TUIK, 2021)
Table 9. Table of small ruminant in Aydin province district (TUIK, 2021)

Koyun Koyun Keci Keci
Tigeler (Merinos) % (Yerli) % (Tiftik) % (Yerli) % TOPLAM
(Bas) (Bas) (Bas) (Bas)
Bozdogan 179 0.59 13.995  46.06 - - 16.210  53.35 30.384
Buharkent 119 1.72 5.019 72.71 - - 1.765 25.57 6.903
Cine 0 0.00 20.230 67.21 - - 9.870 32.79 30.100
Didim 220 0.84 19.449 74.29 - - 6.511 24.87 26.180
Efeler 532 1.33 33.145 82.66 - - 6.421 16.01 40.098
Germencik 507 3.16 14.032 87.56 - - 1.486 9.27 16.025
Incirliova 176 1.83 8.711 90.34 - - 755 7.83 9.642
Karacasu 88 0.16 29.760 52.85 - - 26.457  46.99 56.305
Karpuzlu 596 6.46 7.865 85.20 - - 770 8.34 9.231
Kogarl 0 0.00 24.250 97.00 - - 750 3.00 25.000
Kosk 230 2.92 6.662 84.60 - - 983 12.48 7.875
Kusadasi 295 4.69 4.903 77.99 28 0.45 1.061 16.88 6.287
Kuyucak 1.045 2.31 34.506 76.31 - - 9.667 21.38 45.218
Nazilli 286 1.45 17.041 86.32 - - 2.414 12.23 19.741
Soke 1.076 3.36 23.674  73.98 - - 7.250 22.66 32.000
Sultanhisar 148 2.52 5.512 93.95 - - 207 3.53 5.867
Yenipazar 557 5.45 7.660 74.97 - - 2.000 19.58 10.217

Tablo 9°da verilen bilgilere gére Aydin iline ait 17 ilgenin kiigiikbag hayvan varligi
bakimindan, en fazla kiigiikbas hayvan varlig1 59.575 bas (%15.34) ile Karacasu, 45.839 bas

58

Cilt/Volume: 5, Sayi/Issue: 1 2022



Sevim

(%11.81) ile Kuyucak ve 40.548 bas (%10.44) ile Efeler ilgelerinde bulunmaktadir (TUIK,
2021).

Aydm ili geneli koyun bagina ortalama siit verimi 83.60 kg’dir. Kegi basina ortalama
stit verimi ise 106.98 kg’dir. Koyun siitii iiretimi bakimindan Kuyucak ilgesi 1.497 bin tonla
ilk sirada yer almaktadir. Kuyucak ilgesini 1.091 bin tonla Karacasu ve 1.050 bin tonla
Kocarl ilgeleri takip etmektedir. Keci siitii liretimi incelendiginde ise Karacasu ilgesi 1.376
bin tonla ilk sirada yer almaktadir. Bozdogan ilgesi ise 1.185 bin tonla ikinci sirada yer
almaktadir. Aydin ilgeleri koyun ve keci basina ortalama siit verimlerine ait bilgiler Tablo
10’da verilmistir.

Tablo 10. Aydin ilgeleri koyun ve kegi basina ortalama siit verimleri (Anonim, 2022f)
Table 10. Average milk yield per sheep and goat in the Aydin district (Anonymous, 2022f)

Toplam Toplam Koyun Toplam Toplam Keci Basia
ilceler Sagilan Ko"yun Siitii Basina Sagilan K"eg:i Siitii Ortalama
Koyun Sayisi Uretimi Ortalama Siit  Kegi Sayisi Uretimi Siit Verimi
(Bas) (Ton) Verimi (Kg) (Bas) (Ton) (Kg)

Bozdogan 10.232 859 83.95 11.081 1.185 106.94
Buharkent 2911 244 83.82 943 100.94 107.04
Cine 5.425 455 83.87 2.998 320 106.74
Didim 8.808 734.45 83.38 5.581 590 105.72
Efeler 10.816 901.62 83.36 2.732 292.36 107.01
Germencik 5.807 479.62 82.59 789 84.47 107.06
Incirliova 1.108 93 83.94 258 27.62 107.05
Karacasu 12.997 1.091 83.94 12.862 1376 106.98
Karpuzlu 3.414 280.62 82.20 235 25.14 106.98
Kogarlt 12.508 1.050 83.95 267 28.57 107
Kosk 2.728 227.35 83.34 514 55.04 107.08
Kusadasi 1.463 118.63 81.09 737 78.22 106.13
Kuyucak 17.923 1.496.60 83.50 4.052 433 106.86
Nazilli 7.164 597.08 83.34 1.291 138.08 106.96
Soke 9.881 829 83.90 3.338 357 106.95
Sultanhisar 2.800 235 83.93 196 20.95 106.89
Yenipazar 2.792 230.49 82.55 374 40 106.95

Ayrica Tarimsal Arastirmalar Genel Miidiirliigii (TAGEM) tarafindan koordine edilen
“Halk Elinde Ulkesel Kiigiikbas Hayvan Islah1” projesi igin secilen 13 pilot ilden biri olan
Aydin’da 2006 yilinda ¢alismalara Karya Koyunu 1slah1 alt projesi ise baglanmis ve 2012
yilinda Kivircik Koyunu Islahi ile Kil Kegisi Islahi alt projelerinin de baglamasiyla alt proje
sayis1 3’e yiikselmistir. Bu projeler ile bolgede gerceklestirilen 1slah faaliyetleri daha saglam
temeller {izerinde devam edip, 1slah programlarinin siirekliligi ve etkinligi arttirilmaktadir.
Boylelikle yetistiricilerin elde ettikleri gelirlerde de dogrudan artislar saglanmaktadir.

Sonuc ve Oneriler

Diinyadaki ve iilkedeki niifus artigina paralel olarak yasanan gelismeler ile gida
giivenligi sorununun tiiketicilerin beslenme aligkanliklarini degistirmesiyle birlikte yeterli ve

59

Hayvan Bilimi ve Uriinleri Dergisi / Journal of Animal Science and Products (JASP)



Aydn 1li Biiyiikbas ve Kiigiikbas Hayvanciliginin Mevcut Durumu 5 (1): 48-61, 2022

dengeli beslenmenin 6nemi artmaktadir. Ozellikle 2019 yilinda yasanan pandemi ile Rusya-
Ukrayna savasi ile iilkelerin gida tiretimleri bakimindan kendine yeter olmalarinin gerekliligi
daha iyi anlagilmistir. Hayvancilik sektorii gerek gida ihtiyacinin karsilanmasi gerek ise de
istihdam olanag: yaratmasi sebebiyle stratejik sektorlerden biri haline gelmistir. Ozellikle
Tarim ve Orman Bakanhig: tarafindan hayata gegcirilen Halk Elinde Hayvan Islahi Ulkesel
Projelerine ait sonuglarin alinmaya baslanmasi ile yetistiricilik tekrar 6nem kazanarak hem
hayvan sayilarinda hem de verimlerinde O6nemli artislar1 da beraberinde getirmistir.
Bakanligin yiiritmiis oldugu calismalara ek olarak siirdiiriilebilir 1slah ¢alismalarinin veya
verimi artiric1 projelerin yetistirici Orgiitleri ve yerel yonetimlerce yapilmasi gerekliligi de
ortaya ¢ikmistir. Bu baglamda Aydin ili biiyiikbas ve kiiclikbag hayvanciliginin mevcut
durumu irdelendiginde;
-Aydin ili niifus bakimindan Tiirkiye’nin en kalabalik 20. ili konumundadir.

-2020 y1l1 gayrisafi yurtici hasila bakimindan degerlendirildiginde 14. sirada yer alarak
Ulke ekonomisine énemli katkilar sunmaktadir.

-Aydin ili ekonomisinde tarim 6nemli bir yer tutmakta olup niifusun yaklasik %55°1ik
kism1 gecimini tarim ve hayvanciliktan saglamaktadir.

-Ege bolgesi ekilebilir alanlarina bakildiginda Aydin ili 3. sirada yer almakta gerek
yesil ot verimi gerek ise kuru ot verimleri bakimindan ise bolgede 2. il konumundadir. Bolge
ve Aydin ilinin iklim yapisinin yem bitkisi yetistiriciligine uygun olmasi, yem bitkileri ve
cayir-mera ile ilgili yapilacak caligmalarla bolgeye ve ile katki saglayacak ve maliyetleri de
azaltacaktir.

-Bolge iklimine 6zglin yeter miktarda ve kalitede kaba yem temininin saglamasi i¢in
yem bitkileri tarimi tesvik edilmelidir.

-Aydm ili hayvan sayilar1 bakimindan Ege bdlgesi biiylikbas hayvan varliginin
%16.92’sini, kiigiikbas hayvan varliginin ise %6.33’iinii kapsamaktadir. Aydin ili igin yillar
icerisinde biiyiikbas ve kiiclikbas hayvan sayilarinda artiglar oldugu goriilmiis ise de bu
artiglar hayvansal protein tiiketim oran1 bakimindan Diinya ortalamasindan diisiik durumdadir.

- Aydin iline ait kiltiir irk1 s1gir mevcudu Tiirkiye meveudunun %4’linii kapsamakta
olup iller bazinda 364.581 bas ile 4.sirada yer almaktadir. Ege bolgesi toplam kiiltiir 1rka
hayvan varligmin %16.68’ini barindirmaktadir. Bélge igerisinde Izmir ilinden sonra 2. sirada
bulunmaktadir. Siit iiretimleri bakimindan da Ege bolgesi illeri arasinda 2. sirada yer
almaktadir.

Sonu¢ olarak, Aydm ili gerek yem bitkileri yetistiriciligi gerekse biiylikbas ve
kiiciikbas hayvan varligi ile potansiyeli yiiksek bir ilimizdir. Hayvansal iiretimler agisindan
ozellikle de toplam siit iiretimi bakimindan Tiirkiye hayvanciliginda ¢ok dnemli bir konumda
bulunmaktadir.
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sirasinda yazarlar toplam 5 dosya



Bunlar;

1. Tam Makale olarak; Makalenin yazar isimli versiyonu,

2. Ek dosyalar kismina ise; Makalenin yazar isimsiz versiyonu,

3. Baslik Sayfasi kismina Makale basligi ile tiim yazarlarin bilgilerinin oldugu sayfay1,

4. Telif Hakklar1 Formu ve

5. Benzerlik Raporunu (en fazla % 24) sunmalidir. Yanlis ve eksik yapilan basvurular
degerlendirilmeye alinmaz.

10. Makalede yer alan tiim yazarlar, yayin haklarin1 Hayvan Bilimi ve Uriinleri Dergisi’ne (Journal
of Animal Science and Products (JASP)) verdiklerine dair Telif Haklar1 Formunu (
https://dergipark.org.tr/tr/journal/3237/file/3291/download adresinden indirilebilir )
imzalamalidirlar. Makalede yer alan tim sekil ve tablolar makale igerisinde ilgili yerlerinde
sunulmalidir.

11. Dergimize makalelerinizi, https://dergipark.org.tr/tr/pub/jasp/page/8770 adresindeki adimlari
takip ederek yiikleyebilirsiniz.

Makalenin Kisimlarma iliskin Kurallar
Makale bashg (Article title)

Calismanin Tiirkge Bashigi Her Kelimenin i1k Harfi Biiyiik (Baglaglar Harig) ve “Times New Roman”
Fontunda 14 Punto Olacak SekildeYazilmalidir.

Yazar Isimleri (Author Names)
“Times New Roman” Fontunda 12 Punto Olacak Sekilde Yazilmalhdir.
Yazar Bilgileri (Author Information)

“Times New Roman” Fontunda 10 Punto Olacak Sekilde Yazilmaldir.

Ozet (Abstract)

“Times New Roman” Fontunda 10 Punto Olacak Sekilde Yazilmalidir.Bu kisimda ¢alismanin amaci,
kullanilan materyal(ler) ve yontem(ler), 6nemli bulgular ve varilan sonug(lar) acik ve 6z olarak
belirtilmelidir. Metin, Tiirkge yazim kurallarina uygun olarak “Times New Roman” fontunda 10
punto, tek satir aralikli ve bir paragrafta yazilmalidir. Liitfen yazim alan1 sinirlarini sag-sol yonlerde
degistirmeyiniz. Bu kisimda eklenecek metin en fazla (300) kelime olmali ve kapak sayfasi bir sayfay1
asmayacak sekilde diizenlenmelidir. Eger calismamz Ingilizce olarak sunmak istiyorsaniz; ilk
bashgi, dzeti ve anahtar kelimeleri ingilizce olarak bu kisimda; Tiirkce bashk, 6zet ve anahtar
kelimeleri ise asagidaki kisimda veriniz. Yazar isimleri ve adresleri ile tarih bilgilerini igeren
kisimlarda degisiklik yapmayimiz. Calismaniz yaymlandiginda cilt, sayi1, sayfa numarasi ve tarih
bilgileri tarafimizca giincellenecektir. Bu kisimlarda degisiklik yapmayiniz.


https://dergipark.org.tr/tr/pub/jasp/page/8770

Anahtar Kelimeler (Keywords)

“Times New Roman” Fontunda 10 Punto Olacak Sekilde Yazilmalidir. Calismanizi en iyi sekilde
tanimlayacak 4-6 anahtar kelime alt alta olacak sekilde eklenmelidir.

Giris (Introduction)

Okuyucuyu konuya hazirlayici nitelikli bilgileri icermelidir. Metin iginde paragraftan 6nce ve sonra
bosluk eklenmemis oldugunu “Satir ve Paragraf Aralig1” diizenleyicisi ile “Satir Aralig1 Se¢enekleri”
béliimiinden “Aralik” kisminda “Once” ve “Sonra” degetlerinin sifir (0) oldugunu gérerek kontrol
ediniz. “Giris” baslig1 ile metin arasinda bir bosluk ekleyiniz ve bu baslik altindaki metin igerisindeki

her paragraf basinda bir tab (1.25 cm) bosluk birakarak metni ekleyiniz.

Materyal ve Yontem (“Materials and Methods™)
Bu kisimda, In vivo calismalar i¢in calismanin etik kurul onay belgesinin say1 ve tarihi verilmelidir.

Materyalde iizerinde c¢alisilan malzemeler, objeler, ¢alisma alani, zaman ve sinirhiliklardan
bahsedilmelidir. Materyal ile ilgili tablo, sekil vb. bilgiler bu boliimde yer almalidir.

Yontem ise arastirmanin amacina ulagsmasinda kullanilan teknik ya da tekniklerdir. Kullanilan
yontem(ler) yeni ise agik ve anlasilir bir sekilde ayrintili olarak verilmelidir. Eger kullanilan yontem
bilinen bir yontem ise, sadece kaynak gosterilerek adinin verilmesi yeterlidir.

Materyal ve yontem alt bashg (istege bagh) (Subtitle (optional)

Bu boliimiinde alt baslik altinda bilgi verilmesi durumunda alt baslik, “Times New Roman” fontunda,
12 punto, kalin ve italik olarak yazilmalidir. Alt baghigin ilk kelimesinin ilk harfi biiyiik, geri kalan
kismu kiigtik harflerle yazilmalidir. Alt basliklardan sonra bosluk birakilmamalidir.

Calisma metni icerisinde denklem yer alacak ise bunlar kenarliklar gizlenmis tek satirlik bir tablo
icerisinde iki hiicre ile verilmelidir. Sol hiicreye denklem eklenmeli ve bu hiicre ortali olmalidir. Sag
hiicrede ise denklem numarasi yer almali ve bu hiicre sadece denklem numarasinin sigacagi
biiyiikliikte, saga dayali olmalidir. Denklem ifadelerinden 6nceki ve sonraki paragraflar arasinda birer
satir bosluk olmalidir.

Bulgular (Results)

Bu kisimda elde edilen bulgulari igermeli, sekil ve tablolarda da desteklenmelidir. Bulgular kisminda
kaynak gosterilmemelidir.

Tablo disinda kalan fotograf, resim ¢izim ve grafiklerin hepsi “Sekil” olarak verilmelidir. Resim,
sekil ve grafikler net ve ofset baski teknigine uygun olmalidir. Her tablo ve sekle metin iginde atif
yapilmali, sekil ve tablolar yazim alani i¢inde olmalidir. Tiim tablo ve sekiller makale boyunca sirayla
numaralandirtimalidir (Tablo 1, Sekil 1 gibi). Tablo ve sekil basliklar1 ve agiklamalar1 kisa ve 6z



olmalidir. Tiirkce sunulan makalelerdeki Tablo ve Sekil basliklarinin Ingilizceleri de italik olarak
Tiirkge basliklar1 altinda verilmelidir.

Numaralandirma ve agiklama kisimlarinda metin “Times New Roman” formatinda 12 punto olarak
yazilmali ve gorsel ile agiklama satir1 arasinda bosluk olmamalidir. Gorsel ile 6nceki ve sonraki
paragraflar aralarinda birer satir bosluk olmalidir. Gorsel igerisindeki veriler okunakli olmalidir. Eger
calismaniz1 Ingilizce olarak sunmak istiyorsamiz liitfen isimlendirmeleri sekil, grafik ve resim icin
“figure”, harita i¢in “map” olarak degistirdiginizden emin olunuz.

Tablo, sekil, grafik ve resim numaralandirmalar1 ile ayn1 metin o6zelliklerinde olmalidir. Sekil
basliklarindan 6nce ve tablo bagliklarindan sonra 6nk bosluk birakilmali, Tablo ve sekil basliklari bir
satirdan fazla ise tek satir araligi yazilmali ve asili (2cm) olarak ayarlanmalidir. Tablo
numaralandirilmasi ve agiklamasi; tablonun istiinde olmali, tablodan once ve sonraki paragraflar
arasinda birer satir bosluk birakilmalidir.

Tablo dikey ¢izgi kullanilmamalidir. Tabloda kullanilan ilk ve son yatay ¢izgiler 11/2 nk, ara yatay
cizgiler 1/2nk kalinlikta olmalidir. Tablo igindeki metin okunakli olmalidir (8-12 punto
kullanilabilir).

Tartisma ve Sonug¢ (Discussion and Conclusion)

Bu kisimda, ¢aligsmada elde edilen bulgularin nedenselligi ilgili bilimsel kanitlarla tartisilir. Nedenler
ve elde edilen bulgular detayli sekilde yorumlanir. Bu boliimde elde edilen bulgularin tekrari
yaptlmamalidir. Ayrica, c¢alismasindan elde edilen sonuglarin literatiire katkisi, g¢alismanin
eksiklikleri ile oneriler de yer alabilir. Yazarin istegine bagl: olarak bu boliim “Bulgular” kismi ile
birlestirilmesi tercih edilirse “Bulgular ve Tartisma”, ayrica “Sonug” kismi1 makaleye eklenmelidir.

Tesekkiir (Acknowledgment)

Bu kisimda; ¢alismaya katkisi olan kisi, kurum ve kuruluslara tesekkiir edilir.
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Information for Authors

Journal of Animal Science and Products is published 4 times a year (ISSN: 2667-4580). Its short
name is JASP. The scope of the journal covers all aspects of animal science and production.

Journal of Animal Science and Products is an open access and an international journal. All issues are
freely available without any charge for either user or institution. Users are allowed to read, download,
copy, distribute, print, search, or link to the full texts of the articles, or use them for any other lawful
purpose, without asking prior permission from the publisher or the author.

Publication types

The journal publishes original research articles, short communications, scientific reports, case reports,
technical notes, letters to the editor, reviews, and, when necessary, research and conference books.

Original (full-length) manuscripts are original scientific papers based on sufficient scientific
investigations, observations and experiments. Manuscript consists of the title, abstract and keywords,
introduction, material and methods, results, discussion, and references. Manuscript length should not
exceed 20 pages. Abstract should contain 300+50 words.

If manuscript is shorter than 6 pages, manuscript will be accepted and published as short
communication. It should be prepared in the format of full-length original article but its abstract
should not exceed 150 words.

Scientific reports are short description of original research findings. These should be prepared in the
format of full-length original articles. The length of scientific reports should be no longer than 6 pages
in total.

Case reports are the reports of recent findings encountered in the application, zootechnical and
laboratory of related fields. The title and summary of these articles should be written in the format of
full-length original articles and the remaining sections should follow introduction, case history,
discussion and references. The length of case reports should be no longer than 6 pages in total.

Technical notes are notes on methods or guidance related to animal science and production. The title
and summary of these articles should be written in the format of full-length original articles and the
remaining sections should follow Introduction, text (with appropriate titles), conclusion, and
references. The length of case reports should be no longer than 6 pages in total.

Letters to the editor are short and picture-documented presentations of subjects with scientific or
practical benefits or interesting cases. The length of letters should be no longer than 2 pages in total.

Reviews are based on literature regarding a particular subject. The title and summary of this review
should be prepared as described for the full-length original articles and the remaining sections should
follow Introduction, text (with appropriate titles), conclusion, and references. The length of the text
should be no longer than 16 pages in total. Invited reviews have priority for publication.



Manuscript preparation
TEMPLATES FOR UPLOADING FILES

1. As a full article; Author's version of the article,

2. In the additional files section; Author unnamed version of the article,

3. In the Title Page section, the page with the title of the article and the information of all
authors,

4. Copyright Transfer Agreement Form

5. Similarity Report (maximum 24%)

Articles to be included in the Journal of Animal Science and Products (JASP) should be written
according to the following rules and uploaded online.

1. Our journal accepts both Turkish and English articles. If the writing language of the article is
Turkish, the English of the abstract, figure and table names should also be provided. Similarly,
Turkish abstracts of English articles should be written. In addition, descriptions of tables and figures
should be written in Turkish.

2. The authors are responsible for the compliance of the articles with the ethical rules. The similarity
analysis report must be uploaded to the system by the author. References, Article Title, Table and
Figure names should be excluded. The similarity rate to other scientific publications should not
exceed 24%. However, the editor reserves the right to request an ethics committee document from
the authors when necessary.

3. The manuscripts should be written by using Microsoft Office Word program, the article text on the
paper in A4 format in Times New Roman type letters (12 pt.) With 1.15 spacing and should not
exceed 20 pages. 2.5 cm space should be left on the right, left, bottom and top of the page.

4. The use of resources in the article should be made according to APA.

5. Sl (Systeme International d'Units) measurement units should be used in all articles. When
abbreviations and symbols are used for the first time in the text, they should be explained.
Abbreviations should not be used in the title of the article.

6. Formulas and equations should be numbered and their numbers should be shown in parentheses
justified to the right next to the formula.

7. No fee is required from the authors to pay for accepted and published articles.

8. The publishing rights of the articles accepted for publication belong to the institution that publishes
the journal. The opinions and suggestions in the articles are entirely the responsibility of the authors.

9. Authors apply for articles online. During the application made through the online application
system, the authors will receive a total of 5 files as following;

1. As a full article; Author's version of the article,
2. In the additional files section; Author unnamed version of the article,



3. In the Title Page section, the page with the title of the article and the information of all
authors,

4. Copyright Form and

5. Submit the Similarity Report (maximum 249%). Incorrect and incomplete applications will
not be evaluated.

10. All authors in the article have the Copyright Form
(https://dergipark.org.tr/tr/journal/3237/file/3356/download) state that they have given their
publishing rights to the Journal of Animal Science and Products (JASP). All figures and tables in the
article  should be presented in their relevant places within the article.
11. Authors can upload your articles to our journal by following the steps at
https://dergipark.org.tr/en/pub/jasp/page/8770

Rules Regarding Sections of the Manuscript
Article title

The Turkish Title of the Study The First Letter of Each Word (Excluding Conjunctions) and “Times
New Roman” should be written in 14 font size.

Author Names
It should be written in "Times New Roman" font in 12 font size.
Author Information

It should be written in "Times New Roman" with 10 font size.

Abstract

It should be written in “Times New Roman” font in 10 font size. In this section, the purpose of the
study, the material (s) and method (s) used, the important findings and the conclusion (s) should be
stated clearly and concisely. The text should be written in "Times New Roman" font, 10 pt, single
line spacing and in one paragraph in accordance with the Turkish spelling rules. Please do not change
the writing field borders in right-left directions. The text to be added in this section should be at most
(300) words and the cover page should not exceed one page. If you want to present your work in
English; The first title, summary and keywords are in English in this section; Provide the Turkish
title, summary and keywords in the following section. Do not make changes in the parts containing
author names and addresses and date information. When your work is published, the volume, issue,
page number and date information will be updated by us. Do not make changes in these parts.

Keywords

"Times New Roman" Font should be written in 10 font size. 4-6 keywords that best describe your
work should be added one under the other.



Introduction

It should contain information that prepares the reader for the subject. Check that there is no space
before and after the paragraph in the text, with the "Line and Paragraph Spacing" editor, by seeing
that the "Before” and "After" values in the "Spacing” section are zero (0) in the "Line Spacing
Options" section. Add a space between the "Introduction™ title and the text, and add the text by leaving
a tab (1.25 cm) space at the beginning of each paragraph in the text under this heading.

Material and Methods

In this section, the number and date of the ethics committee approval document of the study for in
vivo studies should be given.

Materials, objects, working area, time and limitations to be worked on should be mentioned in the
material. All information related to Table, figure and material etc should be included in this section.

Method, on the other hand, is the technique or techniques used in achieving the purpose of the
research. If the method (s) used are new, they should be detailed in a clear and understandable manner.
If the method used is a known method, it is sufficient to give its name just by showing the source.

Material and method subtitle (optional)

In this section, if information is given under the subtitle, the subtitle should be written in "Times New
Roman", 12 pt, bold and italic. The first letter of the first word of the subtitle should be capitalized
and the rest should be in lowercase letters. No spaces should be left after subheadings.

If there will be equations in the text of the work, they should be given in two cells in a single-row
table with borders hidden. The equation must be added to the left cell and that cell must be centered.
The right cell must contain the equation number and this cell must be right aligned, just large enough
to fit the equation number. There should be one line of space between the paragraphs before and after
the equation statements.

Results

This section should include the findings obtained and should be supported in figures and tables. No
reference should be given in the this section.

All photographs, pictures, drawings and graphics other than the table should be given as "Figure".
Pictures, figures and graphics should be clear and suitable for offset printing technique. Each table
and figure should be cited in the text, figures and tables should be within the writing area. All tables
and figures should be numbered consecutively throughout the article (such as Table 1, Figure 1).
Table and figure titles and explanations should be short and concise. Table and Figure titles in Turkish
articles should be given in italics under Turkish titles.



In the numbering and explanation sections, the text should be written in "Times New Roman" format
in 12 pt. There should be no space between the image and the description line. There should be one
line space between the visual and the previous and next paragraphs. The data in the image must be
legible. If you want to present your work in English, please make sure to change the naming as
"figure™ for figure, graph and picture, and "map" for map.

They should have the same text properties as the table, figure, graph and picture numbering. 6 nk
space should be left before the figure headings and after the table headings. If the table and figure
fish are more than one line, one line spacing should be written and set as hanging (2 cm). Table
numbering and explanation; It should be at the top of the table, and there should be one blank line
between the paragraphs before and after the table.

Table vertical line should not be used. The first and last horizontal lines used in the table should be
11/2 pt thick, intermediate horizontal lines should be 1/2 pt thick. The text in the table should be
legible (8-12 font size can be used).

Discussion and Conclusion

In this section, the causality of the findings obtained in the study is discussed with relevant scientific
evidence. Causes and findings are interpreted in detail. The findings obtained in this section should
not be repeated. In addition, the contribution of the results obtained from the study to the literature,
the deficiencies of the study and suggestions may also be included. If it is preferred to combine this
section with the "Results” section, depending on the author's request, "Results and Discussion”, as
well as the "Conclusion” section should be added to the article.
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the study.
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